Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



DIGESTION 



AND n^ DERANGEBitNTS. 



INCTP 



• ' ■» « 



-• « r -"^ 



THE PRINCIPLES OF RATIONAt IfEDlCINE 

APPLIED TO DISORDERS OF THE 

ALIMENTARY CANAL. 



BT 



THOMAS K. CHAMBERS, M.D. 

raxow or thm collbqb op PHracuim ; 



PBTaOAX TO St. mart's HOSPITAL, AND LKTVKKR 05 TBB PRACnOi OP 

R. MART'S MUnCAL SCHOOL, LOITDOH ; 

AUTHOR OP *' DMaermUM PATHOLOGICUM ." BTO. 



AT 




NEW YORK: 
SAMUEL S. k WILLIAM WOOD, 

261 PEARL GTIRSET. 
1856. 



3 



• • •• 

• • • 



• • • • 

• • • 












• • • 

• • • • 



PRINTER AND STERBOTTTEEt, 



I65fe 



I>REF'A.CE 



The publication of this volume has been delayed beyond its 
intended time, by the addition to my ordinary professional en- 
gagements of work connected with the expansion of the school 
at St. Mary's. Some scientific observations are therefore occa- 
sionally spoken of as in progress, or recent, to which the past 
tense should more properly be applied. But yet I am not aware 
of any alterations of fact arising from this circumstance, other- 
wise I should have felt it my duty to take notice of them in 
a note, or to have reprinted the sheet. 

No profession of original research is made in the first, or 
physiological, part of the volume. It is simply an attempt to 
join the disjecta membra of recent observations cm the subject of 
digestion into a connected sketch — to offer a concise picture of 
these vital processes, such as may be present to the mind of a 
practitioner, who is continuously employed in modifying them for 
the relief of pain and preservation of life, without overloading 
his scanty leisure by prolonged quotation. In the second part 
it was of course the author's duty to draw from the life only. 

Thos. K. Chambers. 



1 Hill Street, Berkeley Square, 
Nov. 1, 1855. 
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BOOK I. 



DIGESTION 



AND ITS DERANGEMENTS. 



CHAPTER I. 



INTRODUCTION. 



Thsre is DO pedantry in definitions when they truly lead the 
writer and reader better to understand one another. Let it 
therefore be said at starting, that in the following pages "Di- 
gestion " will mean that process by which supplies are taken into 
the blood from the alimentary canal. The essence of the process 
consists in absorption from a canal communicating with the ex- 
ternal air into a closed system of tubes where is contained the 
nutritive fluid. Preparatory to this absorption is solution^ aided 
by musctdar and nervous action^ and the end of it is assimilation^ 
or the conversion of the substances received into a like nature 
with the fluid they float in. Till this has been done, they can- 
not be used for the nourishment of the body. 

The blood is the floating capital lying between absorption 
and nutrition — a treasury liable to continuous drafts from the 
latter, and requiring therefore constant supplies from the former 
to keep up its efficiency. 

In the vegetable world truly it is difficult to point out where 
one act ends and the other begins. The nutriment of the plant 
dissolved in water is received by the terminal cell at the tip of 
the root, and handed on from closed cell to closed cell, passing 
through their membranous walls, till, as it approaches the goal 
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of its journey, it supplies substance to the imperfect and new 
cells which it helps to form in fruit, flower, or leaf. Here the 
first producer or receiver of the article is of the same nature as 
the consumer. But in animals, the higher we ascend in the 
scale of creation, the more strongly marked and easy to recog- 
nise is the distinction between the receiving and the using the 
means of growth, — the more special is the apparatus assigned to 
making and moving the blood, — the more obviously distinct is 
its devotion to what may be called "the carrying trade " of the 
bodily economy. 

By this broad line of demarcation we are enabled to point to 
a separate series of organs appropriated to the offices of digestion, 
all of which are, physiologically speaking, anterior to the blood. 
Of these offices it is attempted in the following pages to offer 
such a picture as may be present in the mind of a practitioner in 
medicine during his daily task of modifying, mainly through 
their influence, the phenomena of life, — such as may assist him, 
as far as the actual state of knowledge will allow, in having a 
rational basis for empirical treatment, a picture, rugged indeed 
and imperfect in its outline, but capable of being filled up by 
observations derived from his own experience or contributed by 
the special researches of those purely devoted to a philosophical 
life. 

The author believes that in no way is both the science and 
the art of healing so likely to be improved, as by the associa- 
tion in its literature, and through that in the minds of its prac- 
titioners, of pathology with physiology rather than with mor- 
bid anatomy ; — that juster theoretical views are elicited by 
looking upon disease as part of the phenomena of life than as 
the producer of appearances seen after death ; — and that patients 
are more likely to be cured by one, whether original observer 
or reader, who is considering even imperfectly the vital actions 
exhibited by them, than if he knew exactly whab would be the 
consequences of the disease in the corpse. 

In no department of medicine is this association so important 
as in that which relates to derangements of the digestive organs. 
Morbid anatomy here gives us less help than in any other 
classes of disease ; the changes of those viscera found in the 
dead body have less relation to the phenomena during life than 
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in Other cases ; and if the science is forcibly driyen to answer 
questions for which it is not calculated, it will give erroneous 
information. For why? — the changes seen by the morbid 
anatomist are those of solids exhibiting faulty nutrition^ a pro- 
cess essentially posterior to the blood — whereas the process 
whose derangements we have to consider in this volume are 
essentially anterior to the blood. Besides which, even when 
the derangement does depend on a faulty nutrition of a digest- 
ive organ, its constituent and most important parts are so deli- 
cate, that the rough process of death generally destroys all their 
peculiarities. 

In this First Book, " On Digestion," a sketch will first be 
given of the several parts concerned in that function which are 
common to the whole alimentary tube ; then the several por- 
tions will be examined connected with the several peculiar sol- 
vents which they possess ; and then the substances which these 
parts are designed to receive. 

A similar plan will be followed in the Second Book, *' On the 
Derangements of Digestion," so that the several chapters may 
be, as it were, complementary to each other, the organ 
being exhibited in the first book in its typical state ; in the 
second, in its deviations ; both being in fact equally manifesta- 
tions of physiological laws. 

Authorities in the hands of everybody, especially English 
ones, will be alluded to rather than quoted ; but where from 
various causes they are not so generally accessible, they will be 
cited in greater detail. The recent labours of Professors Bid- 
der, Schmidt, Kolliker, Lehmann, and other physiologists of 
German race, have added so much to our knowledge of the 
animal frame by their great and well-directed industry, and are 
at present so little known in an English dress, that apology is 
scarcely necessary for the frequent recurrence of their names in 
the First Book. When the English government affords equal 
facilities for the devotion of some of its subjects to a philosoph- 
ical life, as the German and Bussian, theii the authorities in 
physiological works will have a more home nomenclature. At 
present, let us be content to thank our neighbours for fruits not 
of native growth. 
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Details unnecessarily to the purpose, or which, in other 
words, have no practical bearing at present discernible on our 
art, will be omitted. And some parts of the physiological 
argument, not absolutely required to carry on the thread, will 
be put into smaller type, principally for the sake of economy 
in space. 



CHAPTER II. 

PARTS OF THE ORGANISM CONCERNED IN DIGESTION WHICH ARE COMMON 

TO THE WHOLE ALIMENTARY CANAL. 

The chief instrument for taking up into the system substances 
introduced by the mouth, is obviously the mucous membrane, 
which extends in a tubular form through the trunk. It is this 
we have to consider, both in its common properties as one 
great organ, and in the differences which the several parts of it 
exhibit ; for it is with this surface alone that the substances to 
be absorbed come into contact. 

Let us first think on the external surface of the mucous-mem- 
brane as a whole. And let us think on it in the state in which 
we can see it by looking into our mouth and throat. Its aspect 
there is somewhat different, certainly', from what it is in the 
remote parts of the alimentary canal, but not so different, or 
nearly so different, as living and dead tissue. The intestines 
as the anatomist sees them, are about as much like the intes- 
tines in health, as the crumpled folds of dank parchment which 
surround the mouth of the corpse resemble the same lips swell- 
ing with warm life and expression. One impression drawn 
from the life is worth ten from the museum. Let the picture 
then which is painted on our minds, present the whole of the 
digestive track, with its chief features taken from the familiar 
view of the fauces in a looking-glass. 

Section A. — The EpitJielium. 

At the lips the tough opaque Epidermis becomes the delicate 
translucent Epithelium,* lying on, but scarce concealing, the 

® It is a pity, when wc consider its likeness to Epidermu, that the word, as 
first devised by Ruysch, ** Epithtlu** {Thetaunu Anatomiem III., No. xxiii, not. 
*2), should have fallen into disuse. He himself afterwards calls it *' Epithelia" 
{Thet. AnaL VII. ^ No. xl.), and the course of a century and a half has neut^ral- 
ized the substantive. 

2 
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drjXal or papillae. It is formed, like all tegumentary tissaes, of 
minute scales or cells, packed in layers like figs in a box. 
. These are easily seen, by scraping the surface of the fauces and 
putting the saliva under a lens, to retain still their identity as 
separate bodies, having clear defined outlines, ancieach one its 
own nucleus. They are not massed into an homogeneous sub- 
stance, like more advanced textures, but retain their nascent 
condition of distinct individuals, with a certain interval be- 
tween each, in a much greater degree even than in the epidermis 
of the outer body. Hence the looseness of structure, dilatabil- 
ity without elasticity, and the characterizing of the whole web 
by the transparency which individual cells possess. 

A further impression of this free looseness or openness of 
texture is produced when we find that in chemical constitution, 
as well as in the form of its ultimate particles, epithelium and 
epidermis are identical. It is the position or packing of the 
particles in which they differ. 

Dr. Janus Tilanus, of Arnheim, has watched under a microscope the effect 
of various chemical reagents on the epithelial and epidermic scales, and ar- 
rived at the conclusion, that there is no difference between them. In con- 
centrated caustic potass, both shrink and sometimes shrivel ; on the addition 
of watfr to the said shrunken scales, they swell up again in five minutes; 
and after tvsro days' immersion in the potass thus diluted, they become globu- 
lar or oval, in which condition they will remain after a fortnight In concen- 
trated acetic acid they swell ; in dilute acetic add they swell quicker, and in six 
hours become quite biconvex, and exhibit their nuclei more distinctly. 
Ferrucyanuret of potassium does not affect them. Digestion for twenty-four 
hours in concentrated nifric acid does not destroy the scales, but stains them 
yellow ; which colour is not removed by neutralizing the acid with ammo- 
nia. After eight days they become wrinkled, but still acquire the ellip- 
tical form on the addition of ammonia or potass. Hence he concludes "nul- 
lum differentiam chcmicam inter cellulas epidermidis et cpithelii ex ore 
inveniri.''* 

We thus get an idea of a surface composed of numberless 
similar bodies : in the first place, separate mdividuak^ and there- 
fore with intervals between them ; secondly, not easily destroyed 
hy chemical or (from their minuteness) hy mecJianical agents^ and 
therefore peculiarly permanent ; thirdly, much modified ternpo^ 
rarity in their shape by these agents, especially by the most 

o Tlhnus de Saliva et Muco, pp. 44—66. Amstclodami. 1849. 
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common of them — water ; admitting the substances in different 
degrees quickly and freely, parting with them when subjected 
to various processes with equal facility. 

It is easy to imagine such a surface peculiarly adapted to the 
passage of liquids in both directions, inwards and outwards ; 
and at the same time so altered in its physical characters, by 
differences in the qualities of the liquids, as to transmit them 
quickly, slowly, separately, mixed, pure, or self-modified in 
chemical constitution during their passage, in almost infinite 
variety. Each separate particle is variously permeable, and 
the intervals between them variously permeable too. The dif- 
ferences depend on the substances themselves, as far as we see, 
and not on the membrane. Certainly such an organ may 
exercise an apparent selecting power over what it takes up and 
what it rejects, without the intervention of any psychical 
forces. 

Section B. — The Bloodvessels. 

Let us continue our reflections by turning down the under 
lip before a mirror, and observing the infinite multitude of 
capillary bloodvessels ramifying immediately beneath the trans- 
parent scarf skin. There is evidently, from the colour, as much 
blood as vessel. As blood, from the quantity of solid matter 
visible in it, has a right to be called a semi-solid, this membrane 
has an equal right to be thought of as a semi-fluid. And when 
we think of it as semi-fluid, let not the idea of a stagnant marsh 
be presented to us, but of a headlong rapid. It is a useful way 
of keeping alive our feelings about the circulation, to examine 
through the microscope occasionally the toe-web of the slow- 
blooded frog. The action and ceaseless whirl of the living 
stream we see there quite drives us dizzy. What then must it 
be in our own warm selves I If in a membrane so little ani- 
mated as the frog's toe or the bat's wing, which by the naked 
eye we should judge to be entirely devoid of blood, we still see 
such a net-work of tubes conveying it — if, in a creature, the 
greater part of whose blood is driven from the extremities to 
the centre by the temporary fright we cause in putting him 
under a microscope, we find such a busy scene of circulation — 
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what must be going on in a tissue glowing^^with red life and 
health I 

Now the perfection and rapidity of the circulation has a good 
deal to do with the absorbing power of mucous membrane. 
And, moreover, the life of those membranes is not a necessary 
co-eiBcient in this influence ; for the phenomena of endosmosis 
explain much of it, and those phenomena can be exhibited in 
substances devoid of life. 

It is quite true, as is said by Mr. Dutrochet, the re-discoy. 
erer* of these phenomena, that the word he invented imper- 
fectly expresses his meaning. There is 'something different 
from an Ivdov HafAog — a pushing inwards — going on in the mem- 
branes where they are exhibited. 

Now the chief facts observed with regard to membranes and 
their connexion with liquids, are the following : 

1. If a moist membrane be interposed between two watery 
solutions of different densities, two currents will run through 
the membrane, one from the denser to the rarer liquid, and one 
from the rarer to the denser, and the latter will be the strongest 
cceteris paribus in proportion to the density. 

2. The current is much increased in the direction of a liquid 
set in motion. 

8. The current is increased in the direction from an acid to 
an alkaline fluid. 

4. The activity of endosmosis increases with the tempera- 
ture. 

5. It is different through different membranes. 

An old experiment easily tried well illustrates the first law. If a bag- 
shaped membrane, say the caecum of a fowl, be suspended in a jar of water, 
and partially filled with a solution of gum or salt, or any other dense fluid, 
up to the level of the water outside, it will be found that in a few hours the 
interior level has considerably risen, from the in-draught through the mem- 
brane. Exactly the opposite results will take place, that is, the level will 
have sunk, if the proportionate densities of the fluids be reversed. 

The increase of the current in the direction of a moving liquid is shown 
by a beautiful experiment devised by Kiirschner. A piece of small intes- 
tine is cleansed, and laid in a vessel filled with a solution of sulphocyanide 

^ W. Fischer, in 1814, first noticed the phenomena, but the want of a name 
seems to have caused them io he passed over, and Mr. Dutrochet was unac- 
quainted, in 1826, with his cxperimentfl, — JoUtj in Henle*8 Zeittchrifl, 1849, p. 83. 
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of potassium. A funnel is then attached to one end of the gut, and a mode- 
rately dilute solution of chloride of iron passed in a continuous stream 
through it Now, if the two solutions are both in a quiescent state, more of 
the sulphocjanide will enter into the chloride than of the latter into the 
former, as will be shown by the relative intensity of red colour in the fluid 
inside the intestine. But the establishment of even a moderate stream 
greatly intensifies the circumstances ; the solution in the open vessel is much 
less coloured than before; and when the current runs quickly, there is 
scarce any colouring of the sulphocyanide at all. 

The aid afforded to endosmosis by the acidity and alkalinity of the two 
liquids, was inferred first from the observations made by Professor Graham 
on "Diffusion." He noticed, with great wisdom, that we were experiment- 
ing on the conduct of two liquids with a membrane between them, before 
we were acquainted with their conduct without a membrane between them, 
and turned his attention therefore to this point It is not known yet how 
far the laws of this simple diffiision of liquids into one another resemble 
those of endosmosis. In some respects they certainly differ, and, of course' 
must modify much one another. In the experiments on endosmosis, we do 
not know yet what part is pure diff'usion and what is endosmotic diffusion. 

When, therefore, we notice the following law, there is the same doubt 
thrown upon it as to whether it is a law of diffusion or endosmosis as there 
is on the two former. 

Professor Graham found the power possessed by acids of diffusing them- 
selves through a liquid with which they are in contact very great, and that 
of alkalies very small Thus, for example, hydrochloric acid belongs to the 
class of most diffusive substances known ; it appears to exceed hydrate of 
potash at 53*5^ as 7*56 is to 6*12 or as 100 to 80*9. He found also that 
acidified albumen diffnsed itself in much greater proportion than when 
alkaline. Hence he infers the law above given to hold good in diffusion. 

Mr. Dutrochet, in his former experiments, showed that the same rule is 
valid in respect of endosmosis through interposed membranes. 

There are, besides, several other circumstances which hasten or retard 
endosmosis apparently in both directions. One of these is temperature. Du- 
trochet observed that heat increased the rapidity of the action. Mr. Jolly, 
in some recent experiments, has confirmed this, and added, moreover, that 
it is not increased in an even ratio, but that in lower temperatures the ratio 
of increase is greater than in the higher. Another is the nature of the membrane. 
There seems to be a considerable difference between membranes as to their 
relation to different fluids. For example, if alcohol and water be separated 
by an animal membrane, the strongest stream passes from tlie water to the 
alcohol; if by a piece of caoutchouc, in the contrary direction. Through a 
pig*s bladder the water passes much quicker than through an ox bladder. 
But the law of these differences has not yet been investigated.* 

® Kursehner in Wagner's Wdrterbuchf quoted in Lehmann's Pht/i. Chemie, iii., 
267: IhUroehH, ''Endosmosis," in Cyclopadia of Analomy: Graham^ Bakcrion 
Lecture, Phihtophieal Traneactioru : Jolly, Hcnlc's Zeittchrift, p. 82. 1849. 
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There are, then, in the circumstances under which the blood- 
vessels and the contents of the bowels are placed, three very 
marked principal things which promote the passage of fluids 
into the former from the latter in a greater degree than the 
reverse. These are : 

1. The comparative density of the blood. 

2. Its rapid motion. 

3. Its alkalinity. 

While at the same time the animal warmth keeps up the gene- 
ral activity of the endosmosis in both directions, and probably 
certain uninvestigated peculiarities of the membrane lend their 
aid. 

That other physical conditions also assist is highly pro- 
bable. We are yet only on the threshold of the inquiry, hav- 
ing but lately acquired a competent knowledge of the various 
structure of these membranes, and not having brought that 
knowledge to bear, as it must eventually do, on the laws of 
endosmosis. Then again, these laws have been studied only 
in the gross, as they are exhibited in membranes generally, 
and not in particular sorts of membranes. No mode has been 
as yet devised for estimating the influence of those parts — the 
epithelium, for instance — which exist in an efficient form only 
during life, and after death are separated from their connexions 
or destroyed. Yet must their influence be very great. Indeed, 
microscopic observation of the parts, where death had occurred 
during digestion, would have, if taken by itself led to the conjec- 
ture that it was here that the cAz*?/* influence lay. I refer to the 
accounts given of the passage of fat through the membrane, in 
which process the epithelium undergoes such marked changes. 

But taking into account only these three eflicient laws of ab- 
sorption, we shall on a review of them, gain a clearness of ideas 
respecting its phenomena, and learn to attach such a comparative 
value to many of the sources of its disturbance, as cannot well 
fail to be useful. 

For this end let us review the variety of ways in which tlic 
actions contemplated may be disarranged. 

In the first place, the density of the blood is continually di- 
minished by that very act of endomosis which it promotes : the 
entrance of water into it makes the fluid thinner every moment. 
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There is provided therefore as a counterpoise a constant drain of 
water out of the body by evaporation and by urine. It is parted 
with in brimming streams by the skin and by the lungs, as 
touching or breathing on a cold surface perpetually reminds us. 
But the even march of this evaporation is constantly interfered 
with. The saturation and temperature of the air vary from 
minute to minute ; and were they to remain equable, the neces- 
sities and the wilfulnesses of the animal world change them 
nearly as often as their own nature now does. A man lives, 
and makes his horse and his dog live, in all possible degrees of 
warmth, cold, dryness, and moisture; sometimes cabined in 
one constrained posture hour after hour in an atmosphere sa- 
turated with exhalations from his body, sometimes in violent 
motion under the pure sky ; while at the same time he scarcely 
at all alters the amount of fluid taken in, but drinks by the gal- 
lon or the spoonful, according to his fancy. Evidently the 
outlet for water provided by the urinary apparatus is a great 
perfection in the higher animals: it enables them without much 
inconvenience to be as careless about their evaporation as their 
pleasures and business require. Birds have not this outlet, for 
their semi-solid urine takes away no water worth speaking of. 
But to compensate for it they have an enormous evaporation by 
the lungs from their rapid breathing, and changes in the tem- 
perature of their external surface are carefully guarded against 
by clothing which is the slowest conductor of heat in the known 
world. However, with both these precautions, they are much 
less able to bear varying climates than mammalia ; and many 
of them spend a considerable part of their lives in an exhaust- 
ing pursuit after the summer. 

Man then being amply furnished with evaporating surfaces, 
and their assistant or deputy, the kidneys, is thus enabled to 
keep his blood in a sufficiently thick state for absorption, under 
ordinary circumstances. But to what severe trials he puts these 
provisions for safety I — changing the temperature of the body 
from one extreme to another, and forcing the kidneys suddenly 
to take the whole duty, and then perhaps doubling that duty by 
copious libations — running " from Indus to the Pole" in pursuit 
of his various objects, and pertinaciously refusing to vary his 
diet with his clime. 



24 ALUIEKTARY OAKAL. 

There is considerable difference in the density, arising from the solutioxi of 
salts, &c., in the blood of different parts. Dr. F. Schmidt found the blood of 
the vena port® always of less specific gravity than that of the jugular vein. 
This difference varied a good deal according to circumstances. It was most 
marked afler copious draughts of water. Afler a full meal of nourishing 
diet, however, the difference was very slight His experiments are a good 
illustration of the constant variation which must take place both in the ab- 
solute density of the whole circulating blood, and in the relative density of 
its several portions.® 

The second point of importance in the fitness of the blood 
for absorption, is its rapid motion. This is very much depen- 
dent on the nervous system, and therefore has a more intimate 
relation to animal life than the other circumstances. Nerve 
acting on muscle originates the pulse-wave from the heart, and 
the immense importance of that wave to the maintenance of 
the circulation is familiar to our daily thoughts. It may be 
compared to flushing the drains for the removal of obstructions, 
only here the flushing takes place sixty or seventy times a 
minute, instead of twice a-day, as in the sewers. But the in- 
stantaneous phenomena of blushing, paling with fright, and other 
examples of the power of the mind over the minute vessels of 
the skin, seem to show an influence of the nervous system as 
the mind's instrument over the capillary circulation, as well as 
in the visible vessels. For it must be remembered that in this 
the pulse-wave has ceased, as the familiar sight of the frog's 
web shows us. Although other causes for the circulation may 
be mentioned, the most obviously powerful one is the direct or 
indirect action of nervous energy. Now this may fail to effect 
its purpose in two ways, — either from the obstructions it meets 
with being greater than it is able to overcome, or from being 
itself unequal to the task from weakness. Hence we have two 
great classes of circumstances which originate disorders of the 
circulation : those where something stands in way of its 
usual course, such as viscera altered in shape or consistence, 
and those which divert the nervous force, or injure the agents 
by which it acts. These are very numerous, indeed there is 
scarce any derangement of the human frame in which the cir- 
culation can be said to be entirely unaflected, and in which, 
therefore, the part it plays in absorption is not interfered with. 

o Heller's Archiv, Bd. iii.,8. 620. 
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The third point mentioned, the alkalinity of the blood, is sub- 
ject to the constant drain of the secretions and excretions, the 
composition of which requires a daily supply of soda, equal to 
the whole of that circulating in the vessels. Indeed, the cal- 
culations of Drs. Bidder and Schmidt show that for the forma- 
tion of the bile, saliva, pancreatic and intestinal fluid, to say 
that half as much again as the blood's soda is required, would 
be nearer the mark.* When things go on in their regular 
course, the greater part of this is taken up again by re-absorp- 
tion ; but should the secretions be disturbed, the alkali is either 
unnaturally detained, or else lost If they are diminished in 
activity, it remains in the blood, if they are too copious for the 
absorption, it is entirely excreted and wasted. 

Circumstances which modify the secretions are so numerous, 
that we should expect d priori considerable variation in the 
amount of circulating alkali. And such is the' result of obser- 
vation. Some articles of diet add to the soda, bleeding removes 
it ; some diseases augment, some diminish it. 

As instances of yariation we may cite the following : — 

M. Plouviez, a strong healthy man, took, in addition to his ordinary allow- 
ance, two and a half dradims of common salt every day for three months. 
Analysis of his blood made by M. Pogiale showed the carbonate of soda and 
potass as constituting 0*48 parts in 1000 before the commencement of the 
experiment, and 0*56 afler its conclusion. This increase of the salts, more- 
over, not being due to an augmentation of the fluids, and substances soluble 
therein, but being coincident with a proportionate increase of globules, fibrine 
and fat, and a decrease in the water, the amount of the latter having sunk 
from 779-92 to 767 -eo.t 

The effect therefore of taking salt is to increase the general amount of alka- 
lies circulating in the blood. 

Now of bleeding the effect is not only to diminish them absolutely, but to di- 
minish them also relatively to (he neutral chlorides. Thus Dr. Zimmerman found 
in one experiment for example, that in a portion of blood taken at the com* 
mencement of a bleeding, the proportion of other salts to the chlorides was 
as 2*12 to 3*97, while in a portion taken at the end of the bleeding the propor- 
tion was only as 1*98 to 4*40. The result was found almost identical in several 
repeated trials on various patients. The diminution and increase, therefore, 
of the alkaline salts seems to run very much hand in hand with the diminu- 
tion and increase of the globules in artificially induced conditions.^ 

In disease also the same sort of changes have been observed. Thus Dr. C. 

o Die Verdauungssqfte, s. 410. 
t Comptei Rendu* de FAcadimie dee SeieneeSf vol. xxv., p. 109. 
X HeUer's Arehiw, Bd. iU., b. 622. 
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Schmidt, in his elaborate work '^ On the Chemical Characteristics of Cholera,'* 
proves by analysis the absolute diminution of salts in the blood of patients 
affected with that epidemic, whilst in those affected with diarrhoea as distinct 
from cholera, the same diminution is not observed. I do not think Dr* 
Schmidt himself makes any allusion to the variation of the relative propor- 
tions of the salts among themselves, but if his numbers are added up, it wil^ 
be found that the chief deficiency exists in the soda, and consequently in the 
alkalinity of the blood. Thus, in the analysis of the blood of a healthy man* 
bled for some mechanical injury, the proportion of the chlorides to the alka- 
line soda was, in 1000 grains of blood, as 4*763 to 0*921 : in that of a woman 
aged twenty-six, affected with cholera, in 1000 grains the chlorides were 
3*938, the alkaline soda 480. — (Analyses — of healthy blood. No. I. — o^ 
cholera blood, No. III.) 

The converse however is not the case, that is to say, that an increase in 
the proportion of saline constituents does not necessarily involve an increase 
in that of the soda. Thus, in the blood of a man with chronic dropsy and 
albuminuria, in 1000 grains the chlorides are 6*806, the soda 0*627. The 
blood of the two diseases, widely as they differ in that in one the salts are 
diminished and in the other increased, agree in this, that the alkab'nity of the 
blood is defective. (Analysis No. IV. of dropsical blood.)* 

The minds of all who have received a scientific education 
have during the last few years got pretty well used to the 
notion, of the passage through solid membrane of matters in a 
fluid state miscible one with the other, which is indicated by 
the term " Endosmosis." But the question arises whether we 
are to limit the passage to miscible matters, nay, whether we 
are to limit it even to fluids? Experiments lately made 
promise to extend much our ideas on these subjects. Those re- 
lating to the transrfiission of oily matters through the wet walls 
of the intestines will be more in place after we have reviewed 
the construction of those walls, inasmuch as it is only in that 
part that any observations have been made concerning it. 
But membranes in general, not excepting the external skin 
even, are more than suspected to have the power of allowing 
not only immiscible fluids, but even solid powders to pass 
through them without lesion. 

Our knowledge of the passage of insoluble matters through organic mem- 
branes, was first inaugurated by (Esterlen, who found that charcoal minutely 
powdered, when given in food to animals, got into the blood, and was there 
detectable by the microscope, and also that metallic quicksilver passed 
through the skin into the circulation in a similar manner. His experiments 

o Charakteristik der Epidemi8chen Cholera, von Carl Schmidt, se. 37, 41, 127. 
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were repeated in 1847 by Dr. Eberhard with the same result ; finely divided 
sulphur being employed in addition to the quicksilver and charcoal. Messrs. 
Mensonides and Donders repeated them again successfully, and moreover 
succeeded in actually seeing, under the microscope, a starch globule pass un- 
broken through the coats of the mesaraic vein of a frog.* 

The deductions from these experiments are certainly very subversive of 
our ordinary notions of solids and fluids ; but the question arises, whether 
our ordinary notions are fairly justified by facts ? We manifest no surprise 
at a needle's point penetrating a skin with ease. But the fine dusts em- 
ployed in the above-mentioned experiments are infinitely smaller than the 
finest needle's point. All that is wanted, then, is a pressure from behind or 
an attraction in front to cause them to go through. Our efforts must be 
directed to discover such a pressure or such an attraction. 

Is this, however, a greater shock to our ideas of solidity than the mole- 
cular changes in the interior of wrought iron, so disagreeably forced on our 
notice by railway accidents? Or, to pass from microscopic to telescopic 
objects, are not the observations of Messrs. Agassiz and Forbes, on the river- 
like flow of unmelted glacier ice, equally contrary to the established picture 
of the stability of solid forms ? Truly we should not be unwise to consider 
the matter as at present an open question, and exclaim, with the poet of 
philosophy, 

** Usque adeo in rebus solidi nihil esse videtur I" 

It is quite true that the instances above cited exhibit the passage of in- 
soluble bodies through membranes only under extraordinary and exceptional 
circumstances — under circumstances, too, which are artificially brought 
about ; but still we do not know how far they do not, and how far they do, 
resemble the ordinary conditions of life, or in what respect the experiment 
differs from the physiological action And until we know that, we must not 
pass by these facts without serious notice. 

We have thus been considering the importance of the blood- 
stream to absorption, arguing from what is known of the gene- 
ral laws of that process. If the argument from final causes has 
much weight with us, the same impression will be confirmed 
by the intention which is displayed in the anatomical structure 
of mucous membrane. The bloodvessels are so arranged as if 
it were considered an impossibility to expose them too much 
on the surface. No means consistent with their safety could 
be devised which would subject them more completely to the 
influences exerted on the outer side of the membrane, than 
those which we see to be employed. 

« Eberhard't and Donden' Papers in Hcnle's Zeitachrift fur JUiioneUe Medicin. 
1851. p. 406. 
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Throughout the surface a velvet pile of nipple-like pro- 
jections (papillce) rise, each nipple furnished with its own knot 
of capillary artery and veins around, thus doubling, quadru- 
pling, or increasing tenfold, in proportion as the papillae are short 
or long, the distance the blood has to go in proceeding from 
one point to another. In the external skin, the interior of the 
lips and cheeks, &c., these papill® are so small, and are plaster- 
ed over by such a thick layer of epithelium to guard them 
from injury, that they do not exhibit themselves publicly ; but 
on the tongue they are very stout and long, and show in an 
exaggerated form the state of things we have to imagine for the 
rest of the surface. Varied very much are the details of form 
adopted to accomplish the same end without interfering with 
the offices of the parts, but the principle is always the same — 
of exposing as great a length as possible of minute vessels. 
Where papillae cannot be placed, an intricate web of capillaries 
still occurs, presenting an appearance to the naked eye, and 
suggesting an image to the reason, only differing in degree 
from the more highly developed absorber. 

That the papillsB minister also to the common sense of touch 
and to the special sense of taste, by containing nerve fibrils, 
and projecting them into the free space, is beside the present 
question. They are equally elaborated and perfect where such 
a purpose is not fulfilled by them, and where their chief office, 
perhaps their only office, is absorption — I mean in the intes- 
tines. 

Section C. — The Mucus. 

I have been speaking hitherto of mucous membranes, their 
parts and their characters, but I have not yet mentioned that 
character from whence ihey derive their name — namely, the 
fact of their being covered with mucus. 

What is mucus ? where does it come from ? and what is it 
for? 

I have always been sorry that we did not, like our German 
relations, keep to the old Teutonic word *' slime" (Schlemi). 
The use of the Latin leads us to expect a scientific accuracy of 
meaning which further acquaintance does not discover. We 
look to the chemist for an analysis of it, and to the mj-cro- 
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scopist for an account of what he sees there in its normal con- 
dition. But the first doubts about one of the most obvious 
properties ; he does not know whether, with Andral,* to say 
that real pure mucus is acid, or to consider as a necessary part 
of it the soda contained therein, and to pronounce it alkaline. 
The other shows us a number of variously shaped bodies in 
what we have called mucus. These bodies occur in varying 
proportions, sometimes one sort constituting the greater part of 
the solid contents of the liquid, sometimes another ezistiDg in 
the same excess, but apparently in the natural condition never 
absent. Some of them are evidently scales from the surface of 
the epithelium which they cover, differing in form according to 
the part they come from : others bear a close resemblance to 
the same scales in a youthful condition, such as we see in the 
deeper layers of the membrane — namely, round balls consisting 
of a congeries of transparent grains, like a sphere composed of 
beads of jelly, with one nucleus or large bead in the centre, 
whose outline is more distinct than the other. They are so con- 
stantly present as to be called " mucous globules." 

The slightest irritation, perfectly consistent with health, 
causes not only a vast increase in the quantity of water and 
the salts it holds in solution, but alterations in the proportion 
which these elements bear to one another. The doubt arises 
whether these epithelial and " mucous" globules are to be con- 
sidered as essential parts of the mucus, and to be analysed and 
described with it, or whether they are to be looked upon as 
accidental. The question is much the same as whether, in 
reckoning the population of an inn, you would include the 
travellers or not, which of course depends on the object you 
have in view in making the estimate. 

Those who consider the globules as accidental, are rather driven to straits 
to find mucus to describe. Dr. Lebert says he could get none except in one 
case, and that from some of the muciparous glands at the neck of the womb, 
morbidly obstructed. I do not think this is to be viewed as a fair specimen, 
for the glands were hypertrophied, as well as deprived of their usual free 
opening, and we are not told that the fluid performed any of the duties of 
the natural secretion. 

The same objection lies against some experiments by Dr. Scherer, made 

* Comptes Rendiu, tom. xxvi., p. 650. 
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upon mucus taken from an enlarged bursa mucosa lying between the trachea 
and ccsophagus. The observations made upon this do not necessarily apply 
to healthy mucus. Neither do those made on the contents of enlarged 
Nabothian glands, nor Berzelius* analysis of the produce of a cold in the 
head. 

Dr. Tilanus views the mucus and the epithelium as mutually dependent 
upon one another. Wherever mucus is present, there in truth we find epi- 
thelium lining the solid tissues adjacent, even in pathological structures, as is 
stated by Professor Rokitansky in the instance of cystic tumours. But the 
converse of the proposition, namely, that where epithelium exists there is 
always mucus, cannot be maintained ; the familiar tubules of the solid 
glands, such as the kidneys, are against it 

Dr. Tilanus quotes Yirchow as unable to distinguish between mucous 
globules and young epithelium.* 

Subtle refinements of definition are not necessary in science; 
so that no harm will be done bv the vagueness of the term 
** mucus," if we only take care to remember that it is vague; — 
and if, with the knowledge that the chemical and other obser- 
vations upon it are made under great disadvantage, we rest our 
considerations as much as possible on its obvious and certain 
qualities. We see it is a glassy, half-jelly like fluid, easily 
drawn into tough threads with great powers of cohesion, and that 
it thus forms a sort of elastic semi-solid. It rapidly absorbs a 
great deal of water, and swells up, but is not soluble, and only 
sparingly diffusible through the water. There are contained 
in it a great number of scaly and globular bodies, as above 
stated ; these are in some degree, at any rate, the cause of its 
tenacity, for in health, and under moderate irritation, it is tough 
and stringy in proportion to their number. It is therefore by 
no means a simple secretion. It would seem as if a dilute 
saline cxsudation had dissolved those scales which were not 
too hard or horny, and that even these sometimes get washed 
off also. Hence we find it holding in suspension mechanically 
mixed with it nuclear structures, called mucous corpuscles, 
often half corroded epithelial scales, and other granular bodies 
which so strongly resemble the parts avc see in perfect cells, 
that they are naturally set down as the d6bris thereof. The 
physical properties perceptible to the sense of touch which 

* Lcbcrt Phf/itiologie Paiholo(jique. Dc V Inflammation, p. 66. Tilanus, De Sa- 
livil ct MticOf p. 73, et antca. Scherer, quoted in liehmana'sPAy.?. C/iemic, bd. ii.. 
" 8:hkim:' Rokitansky, Pathol. Anat., i., p. 315. 
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mucus exhibits in different parts, apparently depend on the 
variable amount of these constituents. 

Mucus is formed in two ways : in special glands, or on the 
free surface. In the former case it is very usually mixed with 
some of the peculiar solvents known to exercise their proper- 
ties on alimentary matters submitted to them ; the peculiar 
solvents of the latter either do not exist, or at any rate have 
not been pointed out. 

The moderate diffusibility of mucus assists it in being gently 
spread over the surface without being liable to be washed 
away entirely, as it would be if it were easily soluble in water. 
This is a matter of no slight importance, for though copious as 
a whole, the amount of mucus formed by each individual por- 
tion of membrane in health is very small, and the loss of it 
cannot be afforded. 

Spread thus over the membrane, it extends from one follicle 
or gland to another, and pervades the whole, without any 
necessity for its being supplied by the epithelium between the 
follicles. It is probable however, that did the necessity exist, 
it might be furnished from that additional source, for several 
parts quite devoid of the usual manufactories of the secretion 
are still well covered with mucus, — for instance, the frontal and 
sphenoidal sinuses, the antrum of Highmore, and the synovial 
sacs. These all, as Dr. Tilanus observes, possess epithelium, as 
indeed do all normal mucous membranes ; and I think there is 
every reason for agreeing with him in associating together as 
cause and effect that substance and the fluid we are considering. 

Of the use of mucus as a solvent of organic substances, or 
rather as a chemical cause of their becoming soluble, especially 
in the digestive canal, it will be more properly the place to 
speak when we come to that part of the subject which relates 
to the preparation of substances for absorption. What has to 
be noticed here is the manner in which it keeps the parts 
devoted to that duty capable of, and efficient in their work. 
Its tenacity, slipperiness, and elasticity, certainly are a great 
defence for the delicate epithelium against such mechanical or 
chemical injury as it may be subjected to. 

This is obvious enough in the neighbourhood of all the out- 
lets in the body. Our sensitive nerves quickly give us warn- 
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ing when mucus is wanting at any of them. When at the 
commencement of an inflammatory state none is formed, in the 
nose or urethra for instance, the in-draught of cold air through 
the first, or the passage of urine through the other, is painful 
in a greater or less degree. When afterwards so much water 
is poured out that the mucus is washed away, or when it is 
rendered less tenacious than it ought to be by the admixture of 
pus, and so easier removed, pain of another sort but sufficiently 
commemorative of the deficiency is experienced. We are not 
likely to forget this use of mucus, if we reflect on it and read 
about it during a cold in the head. 

The great quantity of water it is capable of retaining, by 
swelling up, assists in keeping constantly damp the membranes 
over which it is spread. Thus is fulfilled one of the first essen- 
tials to the process of endosmosis or absorption. The same in- 
stances as above given will remind us of this point also. When 
we have a nasal catarrh the slightest dryness of the air parches 
up the nostrils, though a few minutes previously they had been 
dripping with moisture. 

Thus the integrity of the membranes and their power of ab- 
sorption are in no slight degree maintained by the mucus. 

There is another use of mucus, which is not indeed connect- 
ed with digestion, and perhaps therefore is a little out of place 
here, but which I should like to mention, because it appears to 
rac very important, and I do not find it usually thought of. 
The membranes which famish this secretion seem to be placed 
as safety valves to morbid action, A man gets his feet wet, and 
in consequence an uncomfortable state of blood is produced, 
which he feels all over : a good cold in the head comes out and 
sets things to rights. Or he absorbs the poison of cholera from 
air or water, — a diarrhoea arises, which, if the patient's 
strength can bear the remedy, effects the cure. Worse things 
happen if these natural terminations are prevented. Inflam- 
mation of bone is a terrible disorder, so in parts of the os- 
seous system ill-defended from changes in temperature and 
other causes of injury, cavities lined with mucous membrane 
are provided, in which temporary morbid action can occur 
without any very serious inconvenience. Such are the frontal 
and neighbouring sinuses, the cavity of the tympanum, and in a 
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minor degree the synovial sacs of the joints. The interstitial 
inflammation of viscera] glands which is so likely to end in ab- 
scess, such for example as of the liver or kidneys, may be often 
prevented by purulent secretion at their outlets, and the prone- 
ness of the bowels to diarrhoea will account for the infrequency 
of peritonitis. 

We may discover the reason for the frequency with which 
the mucous membranes are made the outlets for morbid action, 
in the very slight comparative injury which it there produces. 
In a catarrh the capillary bloodvessels become distended and 
clogged up without much pain, mucous globules are poured out 
in excessive numbers, fibrine forms, and is washed away in 
small flakes, pus also mixes with the mucus, and is easily dif- 
fused through the copious stream of water which is pouring by, 
without any harm to the surrounding textures at the time, or 
any permanent alteration of tissue. Whilst if the same series 
of actions are gone through anywhere else, we have racking 
pains, flbro-purulent deposits, abscesses, and fibrinous cicatrices 
are left behind when all is over. 

The wise physician imitates nature in this particular as in 
many others, and does not mind producing all sorts of dis- 
turbances in the mucous membranes by means of his drugs, if 
by so doing he can prevent other injury. He knows that the 
mischief he makes will soon cure itself, while that which he 
stops is dangerous to life or comfort. The idea of the effect of 
treatment on the mucous membranes cannot be too often pre- 
sented to the mind. It may serve as a counterpoise to that 
delusion even now so prevalent among medical men, of cajcu- 
lating on the action of medicines only in so far as they are ab- 
sorbed into the blood. I have no doubt on my own mind, not 
only that many substances have through the mucous mem- 
branes a powerful influence over the constitution without being 
dissolved in the blood at all, but that many of those which 
are so dissolved still owe their chief strength to their effect on 
the tissue we are speaking of. This subject will be returned 
to in a future part of the volume. 
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Section D.—TAtf Water. 

Although the membrane we are considering receives its name 
from the mucus which it forms, that is not the most prominent 
or copious of its clothings. We put our fingers on such a sur- 
face and very likely we carry away no mucus on them, but 
they are sure to be wetted : there is no part of the membrane 
where they escape that. The quantity of water poured out is 
very striking. If you turn down the lower lip before a mirror, 
and wipe it quite dry, you may see and feel a number of seed- 
like little glands studding the surface all over. In a few mo- 
ments each one of these protuberances is headed by a tiny drop 
of dew, which grows i^pidly larger, till in a short time the 
whole lip is again covered with moisture, as before. The busy 
scene carried on under our eye on this small scale is impressive 
in itself, but becomes much more so when we consider the 
great extent of mucous surface. Reckoning it with Lindenau 
at twenty- four square feet, the square inch you are looking at 
must be multiplied by 34:56, to make the resemblance fair. 
And as the secretion is in many, indeed in most, places more 
abundant than here, that idea would still be under the mark. 

The whole amount of water given out by the mucous mem- 
brane is by no means destined to be wasted. We see how 
quickly it exudes, and we know by the amount of our faeces 
that in health it does not pass off by the bowels, into which it 
is thrown. What becomes of the several gallons a day which 
our imagination can easily picture to us is secreted from this 
active source ? 

The argument carried on through all the previous pages of 
this volume explains without difficulty what in truth is the des- 
tination of the water so bountifully poured forth. Wc have 
seen that however well the mucous membrane may be con- 
structed for purposes of secretion, it is still better constructed for 
purposes of ahsorpiwn, and that water, however quickly it is 
supplied, will rapidly be carried off — will be carried off indeed 
with a rapidity very closely proportioned to its quantity. For 
in referring to what has gone before, we have seen reason to 
believe that it is the very dilution of the liquid on one side of 
the membrane compared with that on the other — the watery 
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State of the contents of the bowels compared with the blood — 
which is one of the great incentives to activity of endosmosis. 
The intestinal canal is to be conceived as drinking up not only 
the fluid we swallow as food, but also those which it makes 
itself for its own consumption. What the amount of those is 
will be best seen by a tabular sketch of the probable (say max- 
imum) quantities of each separate secretion poured out directly 
or indirectly on to the membrane. An adult man weighing 
about ten stone is calculated to secrete in twenty-four hours 
weights approaching nearly to the undermentioned,* viz. : 

Of saliva . . . 3 to 4 lbs. avoirdupois, containing of woier 

per cent. 99 pts. 

Of bile .... 3 to 4 95 " 

Of gastric juice .. 14 to 16 ' . 97 " 

Of pancreatic juice J 90 ** 

Of intestinal juice .J (conjecturally) 97i *' 

Thus making a total of from twenty-one to twenty-five pounds, 
of which, as we see, nearly ninety-six per cent, is water, and of 
which only so much passes away with the fajces as will prevent 
them from becoming too solid. 

The preceding calculations are derived from the elaborate work of Profes- 
sors Bidder and Schmidt, of Derpt, On the Digestive Juices, They are based 
on the assumption, which carries with it every appearance of probability, 
that animals whose food is naturally the same, secrete the same amount of 
digestive fluids in proportion to their weight The only secretion on which 
•this assumption could be tested was the saliva, and there it was found to 
bold good ; for the quantity formed by the glands of a dog during an hour 
was just about one quarter of that which ran from the mouth of a man four 
times the animal's weight in the same time. It ought on the other hand to 
be recollected that it is very possible that other circumstances besides the 
nature of the solid food may affect the quantity of the digestive juices. 

Taking, however, this assumption as correct, dogs were artificially placed 
in the same circumstances as the Canadian upon whose person Dr. Beau- 
mont made his observations on the stomach — fistulous openings were made 
into the several parts from whence the secretions could be collected, and the 
animals kept alive and in health under various modifications of diet. The sub- 
jects of experiment probably did not suffer much from the operation, and may 
be considered as fair samples of average health. Judging at least from the fact 

o Altered to suit the present subject from Drs. Bidder and Schmidt's table, 
Du VtrdcBmmgnoMfU^ last page.' In a future part of this volume reasons will 
bt given for believing that in the case of the gastric juice this estimate is even 
under tlie marie. 
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that Dr. Beaumont's man was able to undertake the laborioDa occupation of 
a Canadian vayageur, exposed night and day to all the inclemencies of a se- 
vere climate, drunken habits, and violent bodilj exertion, with a hole still in 
his stomach, there seems no reason to doubt that these dogs could have done 
ordinary canine duty, if called upon.* 

The error, if there be one, is more likely to be that of defect than excess^ 
for it must be remembered that animals in the unnatural state of compara- 
tive disease, which these fistulous openings mustinduce, certainly have their 
secretions diminished. In the dogs experimented on by Drs. Bidder and 
Schmidt, where the strength and weight fell off, the amount of bile made 
by them was invariably less ; and the same was observed too in the flow of 
gastric juice from the stomach in Dr. Beaumont*s patient. When he was 
feverish or dyspeptic the flow was partially or entirely arrested f 

The clearest notion we can gain of the business performed by 
all this ten or a dozen quarts of water which exude on the mu- 
cous membrane of the intestinal canal, and are by the same 
membrane taken up again, is by viewing them as a drovJaiion. 
It is constantly going its rounds like an endless chain, finding 
and taking up inside the solid structure of the body substances 
which ought to come out and be got rid o^ finding outside nu- 
triment which the body wants, and conveying it in. 

Truly, when a man contemplates with the eye of the reason 
this unceasing journey, this great current so entirely removed 
from the cognizance of our senses, he is at first confounded 
with the novelty of the ideas it excites, ingenti motu stupe/actus 

<> The (luestion of the right we have to perform experiments on animals is not 
an easy one. That it is cowardly and savage to torture them for our mere 
amusement may be at once conceded ; the nauseous brutalities of Mr. Gordon 
Cumminar, and the wholesale impalement of butterflies by young ladles, are be- 
yond rational defence. So, too, was the reckless carelessness about life shown by 
M. Magendie in the illustrations of his lectures. But when real knowledge is to 
bo gained which will in the end lengthen the lives and relieve the pains of men and 
animals, when such knowledge can be gained no other way, and at the same time 
the experimenter feels that he is the man called upon to gain it, I should not be 
his accuser. More especially since the discovery of the production of stupefac- 
tion by ether and chloroform renders operations painless for a time to the ani- 
mal employed. But for medical practitioners, whose duty is to keep the relief 
of pain uppennost in their minds, or for amateur dabblers in science, to run the 
risk of hardening their hearts by such experiments, seems unjustifiable. 

t Die Verdauungtsaefte und der Stoffwechtel, von Dr. F. Bidder und Dr. C. 
Schmidt, Professoren in Dorpat. Mitau und Lcipsig. 1852. Medico-Chir. Re- 
view, July, 1853. Beaumont : Experiments on the Oattrie Juice and Physiology 
of Digetiion, Boston, 1834. 
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aqiuirum, and almost refuses to receive them. It is highly im* 
portant, therefore, to bring it frequently before the mind till it 
becomes habitual, for there is no view of living phenomena so 
practically weighty for the medical man. 

The germ of the idea of a circulation through membranes 
may be found in that strangely worded collection of suggestive 
thoughts, — Emmanuel Swedenborg's Animal Kingdom (chap, 
xvi. § 325). He applies it to the serous sacs principally, or to 
what Dr. Schmidt calls the ** circulation of serous diffusion," for 
the state of physiology in his time did not enable him to see its 
application to the mucous membranes. The unintelligible lan- 
guage in which they are couched has hitherto concealed this, 
and perhaps still conceals many another brave idea. 

A further expansion of it is to follow the different element- 
ary constituents of the body, oxygen, hydrogen, carbon, nitro- 
gen, sulphur, sodium, chlorine, iron, &c., through the chemical 
changes which they undergo again and again without leaving 
the body. Coming out, for example, as chlorine does, in a free 
acid in the gastric juice, or as an alkali, as soda does in the bile, 
and going in again as a neutral salt. 

Carried on still further, it leads us to the body's connexion 
with the outer world. We may view in this light the taking 
up of substances, — ^such as water for instance, — ^by the skin and 
other parts, its passage through the body, and its expulsion un- 
changed by kidneys and lungs again to be vapourized in the 
air, and taken in pure by other or the same individuals, till 

*' Each minutest drop of rain 
That hangeth in the thinnest cloud, 
Has flowed through living veins." 

And in a similar spirit we connect the body with external na- 
ture by substances which, as above instanced, go in under one 
form and go out under another. 
The remarkable circulation of substances unchanged in 

chemical character may be called the circulation by dif- 
FU8I0N% inasmuch as it appears to be in accordance with the 
laws of diffusion that the circle is carried on. It may be divided 
into the general circulation by diffusion, in which the 
body forms part of the whole system of nature, and the inter- 
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MEDIATE CIRCULATION BY DIFFUSION, wUch takes place ioside 
the individual. That distinguished bj chemical change may 
receive the name of metamorfhic circulation, and may, like 
the otherSj be divided into general and intermediate. 

What we are now concerned with is the intermediate circula- 
tion by diffusion. In it other constituents of the animal frame, 
besides the water before mentioned, circulate in the same waj, 
going out and in unaltered, as, for instance, sea salt and other 
difTusible salts. Their business may, like the water's, be con- 
jectured to be that of carrying other substances in both direc- 
tions. Their actual amount is insignificant when compared 
with that of the water ; and relatively also to the quantity of 
salts contained in the body it is small. Thus, while the water 
of the body is calculated at 680 parts in a 1000, and the salts at 
59 parts in a 1000 ; of these 680 parts 23 to 47 per cent, circu- 
late through the bowels, and of the 59 saline parts only from 
8 to 17 per cent, so circulate.* 

We see then that as regards quantity the water evidently 
plays the most important part, and of the use of the water we 
are enabled to gain the clearest notion by means of the inves- 
tigations of physical philosophers, while of the duties which 
the salts perform we cannot learn much from the present state 
of science. This will account for the prominence of the for- 
mer in the ensuing pages. 

One great duty, if not the great duty of the circulating intes- 
tinal water, is to carry in to the bloodvessels, and other parts 
able to receive them, all substances that it can dissolve in its 
passage. It does this in some parts of the mucous canal more 
than in others, from a variety of circumstances which will be 
pointed out when we come to the dififerences of absorbing mem- 
brane in several parts. But as a general representative of this 
act we may still take the mouth, so ready at hand and so easily 
looked at and experimented upon. 

We smoke tobacco for a few minutes, and afterwards, in 
spite of all the washings we administer to the mouth, the smell 
is exhaled, because the air from the lungs is impregnated by 



® St-e Bidder and Schmidt's work above cited, pp. 400 and 402. Decimals are 
omitteu and the nearest whole numbers taken. 
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the essential oil. There is no other way in which it could have 
got from the mouth to the lungs, except by the veins. We 
chew turpentine, garlic, asparagus, or one of the many other 
plants containing a strong essential oil, taking care not to 
swallow any, and the scent is soon perceptible not only in the 
breath but in the urine. When a surgeon has been performing 
a post-mortem examination, the quick-scented members of his 
household can detect the cadaverous animal odour he expires. 
These instances of absorption by the veins of the mouth and 
lungs are given not as proofs, nor as the most perfect examples 
that could be found, but simply as the most familiar to daily 
observation. The subject of venous absorption has received 
much attention from physiologists at* all times ; and what has 
most recently been added to our knowledge by the labours of 
Dr. Bernard will be given in a future page. 

Section E. — The Nerves of the Alimentary Canal. 

Proof of the power of mind over the secretions is quite un- 
necessary ; we have all experienced the hot sweat of anger, the 
chilly damps of fear and disappointment, the flow of saliva at 
the thought of food when hungry ; and can easily convince 
ourselves by personal observation that these do not arise from 
muscular motion squeezing out the fluids in an increased stream, 
but really from an augmented quantity of it. The opportuni- 
ties which physiologists have had of viewing the interior of 
living animals, enable us to know that the same causes produce 
the same efiects in the internal as in the visible organs. At 
the sight of meat the formation of gastric juice in the stomach 
is increased, as has been seen, not only in dogs, but in the 
patient observed by Dr. Beaumont with gastric fistula. 

The deranging elBFects sometimes caused in the liver by men- 
tal causes are sometimes very remarkable. Dr. Macleod used 
to relate in his Lectures on Medicine at St. George's Hospital 
an instance he himself saw of a young lady who had been pri- 
vately married, when accused of being pregnant, instantly be- 
coming jaundiced — not by a long process of dyspepsia, but 
forthwith. Now the experiments of Drs. Bidder and Schmidt 
{opus citatum, p. 209), showing the non-contractility of the 
gall-bladder and ducts under the influence of electric and other 
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stimuli, exclude the idea of such cases being due to any mus- 
cular motioD, and refer us to the immediate influence of the 
mind through the sympathetic system over secretion.* 

We see thus the eflfects of the presence of nervous or mental 
influence in augmenting, diminishing, or deranging secretion : 
to make the crucial experiment of testing what those are which 
follow its tmthdrawal, is a more diflScult matter. The sympa- 
thetic system has so many small independent centres of action, 
that it may be naturally supposed impossible to separate it 
entirely from any part, without so destroying the structures as 
to render secretion impossible. The eflfect, however, of cutting 
oflf that connexion which exists between the two sorts of nerves 
in the pneumogastric or vagus branch, may be tested by divid- 
ing the trunks of the nerve in the neck ; and this operation has 
often been performed on animals for the purpose. Unfortu- 
nately, however, the accounts given of its consequences are 
rather discordant, and no certain result is arrived at ; some 
experimenters reporting that secretion entirely ceased, and 
others that it continued unimpaired. 

It is very possible that the variations observed in the phe- 
nomena attending division of the vagi may be in fact due to 
differences in the mode of performing the mutilation, and that 
the persistence or not of gastric secretion may depend also on 
collateral circumstances, s\ich as the aflfection or not of the dia- 
phragm, abdominal and costal muscles, &c. The four cases 
reported by Drs. Bidder and Schmidt are pretty uniform, the 
operation having been completed in the same manner and 
under similar circumstances. The subjects consisted of four 
dogs with gastric fistula (in fact the same as they had before 
(luoled in the experiments on the solvent powers of the gastric 
juice), find the general account given of the effects which ensued 
is as follows : 

" The division of the vagus nerve in no wise takes away the 
sensation of hunger. The animals operated upon by us took 
during the first two days the food that was given them with 
nearly their usual appetite, and the feeling of thirst was (for 

*^ I have assumed here what possibly some may \ye found to deny, that the 
mind act« on matter solely through the nervous system. A note is not a place 
to argue so important a question. 
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reasons which will shortly be mentioned) excessively increased. 
It may be observed, that during these two days the prostration 
afterwards caused by the mutilation had not commenced. Of 
the food and drink taken, however, but little if any arrived at 
the stom^h, as was easily seen through the fistulous hole. On 
the contrary, the matters swallowed were, even during the time 
of eating and drinking, generally returned by vomiting; so 
that it often happened that the animals, without doubt pressed 
by hunger and thirst, repeated on the matters thrown up the 
operation of swallowing as many as fifteen or sixteen times, till 
they were quite tired and gave it up, to begin again after a 
longer or shorter pause. All those symptoms seemed to us, 
without any doubt, to depend on the paralysis of the lower part 
of the gullet, arising out of the division of the vagus nerve in 
the neck. The stomach certainly had nothing to do with them, 
for the matters vomited had none of the acid reaction which 
would have distinguished them under those circumstances. 

" The movements of the stomach were in no case destroyed ; 
on which points certain proof was obtained in several ways. 
In the first place, the instrument inserted into the fistula to 
draw oflf the gastric juice was moved hither and thither quite 
independently of the breathing. Then on inserting the finger 
into the hole, it was felt to be squeezed, and the solid aliments 
introduced into the organ by the opening were carried forward 
in the usual manner. These experiments seem to us an un- 
avoidable proof that the nervus vagus in the neck does not 
harbour any of those elements by which the muscularity of 
the stomach places its ordinary actions in connexion with the 
central organ, although the fact still remains, that by stimula- 
tion of the nerve in the neck muscular contractions of the 
stomach are developed. 

" As respects the secretion of gastric juice after the opera- 
tion, we have to look first to the quantity of it. This, unfor- 
tunately, is not decided by the experiments, for in two it 
seemed to be much diminished, and in two but little altered." 

However, the positive fact of its continuance, even in some 
cases, outweighs several negative results, which may have de- 
pended on other circumstances. In one case the secretion con- 
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tinued for four days, and then ceased, apparently in conse* 
quence, as Dr. Bidder thinks, of the deficiency of water in the 
animal body, caused by the constant vomiting. This fact he 
gets evidence of in the comparative want of aqueous constitu- 
ents, and the proportionate excess of solid matter in pieces of 
muscle and lung from the animal, which were dried and weigh- 
ed. Indirectly only, therefore, but not directly, the removal of 
the connexion with the brain seems to afiect the quantity of 
the secretion. 

As respects the chemical constitution, in the proportion of 
acid and of other elements no variation from the ordinary con- 
dition could be detected. 

On the physiological action of the gastric juice after the 
division of the pneumogastric nerve, seventeen experiments in 
five series were made in the Derpt laboratory, of which the 
results may be given in Dr. Bidder's words : — " If we observe 
that the animals employed in these researches, which, before 
the operation had already been used for other experiments on 
digestion, had yet dissolved in periods of two hours* duration 
on an average 29 per cent., in four hours a mean of 62, and in 
six hours 76 per cent, of the albumen submitted to the test, 
amounting to an equivalent of 26, 45, or 65 hundredths of the 
solid constituents of the same — if we observe this, we can have 
no doubt that the solvent powers of the stomach on albumen 
taken as food is not annulled by breaking the connexion of the 
pneumogastric nerve in the neck, but that still it is considera- 
bly diminished in rapidity. 

** This latter result may with good reason be attributed to 
the lessened proportion of the secretion, which, if not indi- 
rectly caused by the shock of the operation, and an unneces- 
sary consequence thereof, yet is the only change in the activity 
of the stomach which arises from the division of the vagi 
nerves."* 

The natural inference from what has gone before is, that the 
agency of mental emotion over secretion depends most proba- 
bly upon its direct action on the sympathetic system of nerves, 
and that it has therefore but little relation to its communica- 
tion with the brain. 

• Die Verdautmguafte, 90—97. 
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This is quite in accordance with what we may deduce from 
the distribution of the cerebral nerves, for we may notice, that 
psychical agencies affect secretion by no means in proportion to 
the quantity of fibres from the brain which proceed to the parts 
exhibiting the phenomena. 

We may trace the unconscious consent of unsophisticated 
mankind to the direct action of the mind on the sympathetic 
system, in the phrases of ancient nations. The Hebrews speak 
of ^^ stomachs for the fight," ^^bovjeU of compassion," "the hreah 
ings'^ of fear, the " hear(^ and the " reiW of desire : the Greeks 
adhere more to the circulating system, so that Homer's heroes 
have livers boiling with black rage (? portal blood) and hearts 
affected with all sorts of emotion, but of its effect on the ali- 
mentary canal we do not read so much. Aristophanes and 
Persius associate mirth with the spleen; I suppose, because the 
natural effect of "Laughter, holding both his sides," is to give a 
pain in the situation of that viscus. Our language makes it the 
seat of different feelings, but the ambiguity of this organ's func- 
tions has never made it a favourite. Vague, indeed, is the assig- 
nation of the attributes to various parts in diverse tongues, yet 
the older and more natural the phrases, the more commonly they con- 
nect the passions and the abdominal viscera. 

The alimentary canal is not wholly devoid of common sen- 
sibility. Pressure on the abdomen is felt in the bowels, sore 
parts are tender, and distention causes immediate pain. Yet 
compared with the vividness of those conveyed by the external 
skin, its impressions are faint. Those indeed are so strong, that 
when both occur together they overpower entirely the weaker 
sensations and render us unaware of their existence. In this 
way has the fallacy gained ground, that the abdominal mucous 
membrane is absolutely insensible. In the vivisections of animals 
called to evidence the want of sensation, such a shock is caused 
by the operation to the general nervous system, that no other 
impression can be communicated at the same time. And so 
the scraping and cutting of the stomach and bowels give no 
perceptible pain, the lesser being masked by the greater, just 
as in the children's experiment of taking out a hair unperceived 
by the owner, when the head is struck with the other hand. 

The nerves of the alimentary canal are not pleasurably ex- 
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cited as are those of taste by various food. Heat and cold, tick- 
ling, and the stimulus of rubefacient substances, such as pepper, 
mustard, and the like, seem to be the whole of the agreeable 
sensations they can communicate. But they are very ready to 
warn us, by pain and discomfort, when any of the digestive pro- 
cess is growing wrong. A healthy man seems entirely ignorant 
that he has got any bowels, but an invalid is most unpleasantly 
apprised of the fact. 

The abdominal nerves, too, become sensible of a class of im- 
pressions unknown to the cuticle. Not only does unusual stimu- 
lus give pain, but the absence of the usual stimulus also. 
Hunger, for instance, and the non-secretion of the gastric juice, 
may amount to absolute agony. The ordinary chemical decom- 
position of matters which ought to be digested is uncomfortable 
to the alimentary canal, though the touch would fail to discover 
it. The over secretion of mucus and its passage down the canal 
cause a sensation, though to the touch it as smooth and unex- 
citing as chyme or food. 

This absence of sensation in the healthy state and its pre- 
sence in unnatural conditions, render the impressions conveyed 
by the sensitive nerves of the alimentary canal a matter more 
related to the derangements than to the physiology of digestion. 

Differences of Nervous Actioii in various localities of the Alimentary 

Canal, 

The organ of taste is not only useful in enabling us to distin- 
guish what we are eating, but it also, by its excitation to agree- 
able sensations, brings the mind into a state in which it is least 
likely to interfere injuriously in digestion. For it is to be ob- 
served that the less the attention is drawn to involuntary acts 
of the body, the more regular and normal they are ; and it is 
indubitable that the concentration of the mind upon the circu- 
lation, breathing, and in a less marked degree upon digestion, 
certainly deranges them. 

As the nerves of taste pass through the glosso-pharyngcal 
and fifth pair of bundles directly to the brain, the impressions 
of this sense are immediate, like those of all cerebral nerves, 
and long anticipate any sensations derived from the food in the 
further part of its course. 
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In the oesophagus the sense of taste ceases, and all the im- 
pression conveyed direct to the brain is that of a dull common 
sensibility, whose feelings are fainter and fainter as we get lower 
down, till in the lower third it appears, in a healthy state, en- 
tirely annulled. This is an experiment that any one may try 
upon himself. 

But the oesophagus also conveys to the mind sensations de- 
rived from the sympathetic system. Thus hunger and thirst 
are felt in the gullet and back of the fauces, though, as is shown 
by the experiments previously detailed (page 40), they are not 
in any way dependent upon the vagus cerebral nerve. It re- 
ceives also from the sympathetic system the impressions which 
cause the sensation of nausea when emetic substances are taken 
in, or an overload is felt in the stomach. 

The sympathetic nerves of the stomach are those which con- 
vey to the mind the impressions of hunger and thirst. This is 
shown by the immediate relief to those sensations experienced 
when food has got into this organ, and before any calculable 
amount of it could be absorbed. It will be observed, too, in a 
future portion of this volume, that it is from diseases of this 
organ that erroneous impressions on this subject are originated. 
False hunger, false thirst, unnatural absence of appetite for 
food or drink, can usually be traced to its unhealthy states, 
rather than to those of the rest of the digestive tube. 

Section F. — The Muscles of the Alimentary Canal. 

The oesophagus is a transition from voluntary to involuntary 
muscles ; the upper part consisting of the striped fibres of the 
former kind, the lower part of unstriped fibres of the same sort 
as in the muscular layer of the bowels. We know also very 
well by personal observation, that we can in some degree con- 
trol the motions of the commencement of the gullet, but by no 
means the succeeding ones. In animals the voluntary fibres 
are formed much lower down, probably to enable some of them 
to exercise the voluntary function of chewing the cud, and some 
to throw up, by a more voluntary eflfort than we can, any un- 
wisely-swallowed substance. The inner thin layer of muscle 
runs round and round the canal, so as to create some degree of 
peristaltic wave, but the chief coercive agents are the bundles 
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of Strong muscle which form the main bulk of the tube. Firmly, 
quickly, and steadily by these is the morsel pressed down.* 

When the food gets to the stomach it finds everything pre- 
pared for its remaining there a considerable time. To pass 
from a narrow into a wider area diminishes velocity of motion, 
and the motion is still further arrested by the universal weak- 
ness of the gastric muscles in comparison to those to which the 
mass had previously been subjected. The fundus of the stomach 
especially, where the food first arrives, is weaker than the rest, 
the thickness of the muscular coat at that part varying from a 
third to a quarter of its measurement near the pylorus. 

In the stomach commences in earnest the peristaltic or rotatory 
motion of the circular fibres. In the oesophagus it had been 
quite kept in the back-ground by the longitudinal pressure, but 
here it must be principally relied on. The regularity of its 
churning movement, by which it unites into a smooth mass the 
food and drink and secretions in the stomach, is immortalized 
by Dr. Beaumont's description of it, as seen in Alexis St. Mar- 
tin. The spare longitudinal fibres continued from the oesopha- 
gus, principally along the smaller curvature to the pylorus, 
have only a very gentle propulsive power on the great collec- 
tion they have to work upon. 

After the pylorus, the muscular layer gets thinner again, and 
keeps getting gradually thinner as we proceed lower down. 
The longitudinal fibres are more and more scattered, and have 
therefore less and less power ; so that regulated detention is 
evidently the characteristic pointed at by nature in this part of 
the bowels. Still, as the area is narrowed, the motion is quicker 
than in the previous receptacle of the aliments. 

In tlie colon the peristaltic motion is not required to be so 
active. Tliis gut is again a sort of cistern, and concentrates 
the remains, and keeps them till it is convenient that they 
should be voided. So the circular fibres are here much thinner. 
The longitudinal fibres arc collected into three strong bands, 
whose action may be supposed to be that of shortening and 
stiffening the intestines so as to press the fteces, especially the 
solid faeces, onwards into the sigmoid flexure. Here the three 

^ Kolliker, Microscop. Attatomie, vol. ii., p. 126. 
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bands are united into a continuous layer, which gets still thicker, 
till in the rectum it has returned to the same measure which it 
exhibited in the oesophagus, that is, about a line in depth. 
There are not however here, as in the gullet, any s'triated fibres,* 
but the voluntary department is executed by the internal and 
external sphincters and the levator ani muscles. The business 
of the rectum is purely to make excretion convenient. 

Of the parts above named, the mouth and oesophagus possess 
sufficient common sensation for their mode of action to be ne- 
cessarily familiar to us all. We are sensible that in the gullet 
the morsels of victuals are passed downwards by a dilatation of 
the tube in front and a continuous contraction behind them. But 
when we come to the stomach and intestines, I doubt whether 
the peristaltic action is quite so generally appreciated. The 
circular contraction of the circular fibres, and the longitudinal 
contraction of the longitudinal fibres of the muscular coat of 
the alimentary canal, is indeed easily assumed, but it is not 
easy to conceive a general notion of the whole, or how it helps 
forward the contents of the tube. As we view it in the bowels 
of an animal just felled in the slaughter-house, it is too tumul- 
tuous to convey a distinct idea of its normal course to the mind, 
and indeed seems just as likely to press the alimentary mass 
backwards as forwards. 

The peristaltic motion is, in fact, a wave, moving indeed a 
great deal quicker than the moistened solids which it propels 
onwards, but still causing them to follow its direction as it 
moves circularly round and round the tube, or spirally 
forwards. 

The most beautiful example of motion communicated by the 
mechanism of a muscular wave over a flat surface, is to be seen 
in the feet of the common univalve water snails. On a fine day 
they are often to be found floating feet upwards on the surface 
of the water, and then the way in which the flat surface acts in 
propelling the weight of the body and shell may be perceived in 
action. Two waves meeting at an acute angle in the median 
line, keep passing from stem to stern of the foot, and even in 
this disadvantageous state of balance, with scarcely any resist- 

<* KoUiker, Mvcroteop* Anat., vol. ii., p. 186. 
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ancc in the aerial surface they are in a manner walkiilg upon, 
they move about slowly. On a hard substance they of coarse 
move at the natural rate, but the wave cannot be seen. 

As the wave of the foot propels the moveable body of the 
snail over the fixed surface, so the peristaltic wave of the ali- 
mentary tube, itself being fixed, propels forward the moveable 
mass which lies in contact with it. This simple example con- 
veys a better notion to the mind, than any elaborate mathe- 
matical explanation. 

By this circular wave, while the whole mass is rotated, the 
external softened portions are continuously swept onwards, 
being separated and moved forward by the wave moving 
quicker than the mass. Thus it is always being diminished in 
its progress along the alimentary canal, till the whole is turned 
into an homogeneous liquid chyme. 

It may be remarked that the peristaltic is a regulating move- 
ment. By forcing them to go round and round, it arrests the 
too rapid onward passage of fluids as much as it hastens the 
solids, and so keeps the food and secretions together. It thus 
opposes itself to gravitation, which would cause the weighty 
liquid food to go on much quicker than the light solids ; as is 
shown in the oesophagus, in which drink descends much easier 
than meat. The importance of this regulation of rapidity in 
the stomach and intestines must be very considerable. 

It is obvious that the peristaltic act, being due, as all muscu- 
lar motion is, to nervous influence, must be affected by all things 
that affect the latter. Whatever withdraws the energy of the 
sympathetic system in other directions, probably diminishes its 
activity here, or whatever paralyses it altogether, weakens it 
here in common with the rest of the animal body. Hence 
strong emotions, though they increase the action of the heart, 
and distort with involuntary contractions the facial and other 
muscles, on the other hand arrest the movements of the stom- 
ach, and cause the last eaten meal to remain motionless till the 
excitement be passed over. A similar effect, though in a minor 
degree, is produced by voluntary exertion, perhaps in conse- 
quence of the connexion of the sympathetic and cerebral sys- 
tems; or it may be because the nervous energy, whatever its 
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essence may be, is of the same nature for both systems and 
obedient to the same laws. . 

That the connexion of the cerebral and sympathetic systems 
is not essential to peristaltic motion, is evidenced by some ex- 
periments before quoted of Drs. Bidder and Schmidt, in which 
the vagus nerve which unites the two was divided in the neck. 
It suffices to notice here that the movements of the stomach 
did not at all cease in consequence of such division, though the 
observations made were protracted for several days ; while the 
gullet showed the dependence of its motions on the cerebrum 
by becoming quite paralysed. These facts would induce one 
to attribute the torpor of the intestinal canal which follows 
bodily exertion, &c., rather to the exhaustion of something 
which is a common element in the action of both voluntary 
and involuntary motion, than to the deficiency of its supply 
from the former to the latter. 



Section G. — The Media of Solution. 

There is annually at Oxford a sermon preached in the vulgar 
tongue, with the special design of warning those who a few 
days before have received the higher degrees of the Univer- 
sity, against pride in human learning. Few of those present 
can forget the advantage taken of this anniversary — technically 
called ** Humility Sunday" — by Bishop Wilberforce, when the 
British Association happened at that time to be holding their 
meeting on the banks of the Isis. If present intentions are to 
be realized, and Oxford made a bona fide school of physical 
as well as mental science, such a sermon might be profit- 
ably replaced by a review of the attempts made to connect 
the chemical analysis of the animal juices with their physio- 
logical action. If educated persons in general knew the amount 
of untiring energy strong will and zealous hope which have 
been expended by minds of greater than ordinary calibre in 
endeavouring to unravel this knot, which all the time is pro- 
bably as simple as the law of attraction, or any other great 
natural law, they would be in no danger of being *' puffed up 
by knowledge" of the human intellect. 

The weakness of man's powers is more strikingly shown in 

4 
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this branch of learning than any other, beoaose from ihe earli- 
est times it has attracted the attention of all investigators of 
nature and appliers of science; and the further we go back the 
more positive is the profession of knowledge on points con- 
cerning which ignorance is now confessed. So convinced 
were the chymiatric school of Paracelsus of the value of their 
" fermentation theory," that they transferred it from the pro- 
cess of digestion to explain the whole circuit of life, normal 
and morbid. We have been witnesses of a somewhat more 
modest attempt in our own day. Though romance has &ded 
and zeal cooled, we still see such an amountof energy employed 
in carrying out to its extreme consequences each proposed idea, 
as may guarantee that the full interest of many minds is exert- 
ed upon it. Yet the result is that not only is the theory 
wanting, but that the facts which are to be the groundwork of 
it seem less and less firmly established. That which to-day 
seems fixed by the most irrefragable experiment, is to-morrow 
rendered doubtful by equally clear observations. Penelope's 
fingers are completely outdone. Well indeed may Dr. Leh- 
man n remark, that such experience should, more than any 
other, admonish us to be reserved in our judgment upon those 
results of researches which appear even absolutely certain.* 
Might not the existence of lactic acid in the gastric juice have 
been so characterized ? Yet has Professor Schmidt ** shown" 
(as chemists say) its absence under many circumstances, and 
the presence of free hydrochloric ; while we see M. Blondlot 
coming back again to his former belief in the acid phosphate 
of lime, though the incorrectness of this has been asserted by 
the best chemists of the day. Who would have expected, after 
Dr. Bernard's recent experiments on the resolution of fat into 
fatty acids and glycerine under the influence of pancreatic 
juice, that German physiologists would hardly allow that secre- 
tion an emulsive power ? The presence of sulphocyanide of 
potassium in the saliva alone of known natural substances, has 
been long ascertained, and it is more abundant in proportion 
to the vigour and health of the individual, yet the use of this 
singular and unique substance is utterly unknown. In despair, 

^ Phynclog. Chemie^ vol. iii., p. 261. 
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Dr. Kletzinskj suggests that it is to prevent our mouths from 
getting mouldy 1 while the real physiological actions of the 
saliva do not appear to be promoted in the slightest degree by 
any ascertainable ingredient. 

In default of real analysis, chemists dry some of the albu- 
minous organic juices, such as saliva and gastric juice, and call 
them when dried **ptyalin," or "salivary disastase," and "pep- 
sin." But that seems to be merely giving another name to a 
fluid rendered rather more permanent by having its water par- 
tially removed. 

The meeting, then, of analytical chemistry and physiology 
on this ground is prevented by a great gulf; they have not as 
yet acted on one another. That it will at some future time be 
bridged over, may fairly be expected ; but at present there is 
not much in the analysis of the organic fluids germane to physi- 
ological reflections, and truth agrees with etymology in not de- 
riving chemistry from the XVH'OI^ or "juices," as some have 
done. The analyses of the digestive fluids with which works on 
physiology are interspersed, contribute, it will be observed, 
scarcely at all to the main argument, and are obviously more 
ornamental to it than useful. The science of life is still, for 
example, only in a position to view the secretion from the 
mouth as " saliva," though we see it to be different from dif- 
ferent localities of the cavity, and the secretion from the vari- 
ously constituted portions of the stomach as "gastric juice;" 
and though these, and the "bile," and the "pancreatic juice," 
Ac., easily separate into several parts to which names may be 
given, we have not yet learned the properties of those parts ; 
indeed, we are not quite certain which are educts and which are 
products of our manipulation. In the following pages, there- 
fore, the saliva, the gastric and pancreatic fluids, the secretions 
of the liver and that of the intestinal membrane, will be treated 
of as simple substances, and their reactions will be viewed as 
physiological^ that is, as part of the great laws which we see de- 
veloped in living beings, and not yet seen to harmonize with 
that series of phenomena usually called c/iemicaL 

Though in this volume we shall generally have to consider 
the digestive juices as solvents, we must not forget their great 
importance as forming the contributions of the intestinal canal 



62 JLLIMENTABY CANAL. 

to those wonderful circulations going on through the mem- 
branes, which have been previously enlarged upon (see pp. 
34 — 88). They are constantly pouring forth a fluid comparative- 
ly empty of matter proper for the support of animal life, which 
is to return shortly loaded with nutriment, and is therefore 
provided with means adapted to take up the different forms of 
that nutriment presented to it. They go out poor, and have 
the opportunity of returning rich, if the due instruments of 
collection are given them. 

At the same time the excretive duties of the fluids of the ali- 
mentary canal must not be forgotten. When they arc retainedi 
and dispersed by the blood among the fluids and solids of the 
organism, they are certainly injurious by their presence where 
they are not wanted, as well as by their absence where they 
are wanted. Jaundice is the most striking instance of this; 
the malaise of costiveness is another. So much of the colour- 
ing matter of the bile is found in the fieces, and so much of the 
triple phosphate of ammonia and magnesia, that it seems dear 
these matters are rejected as no longer required, by means of 
the liver and. the mucous membranes. We may conjecture, too, 
that even some of the solvents which in union with aliments 
re-enter the organism, are, when they are sent outj excrementi- 
tious, and that they are not fitted to return without the matters 
they are designed to dissolve. Such would seem to be the in- 
terpretation of the copious stools or even diarrhoea of starvation ; 
and perhaps the actions of some purgatives may be partly elu- 
cidated on this principle. 



CHAPTER III. 

THE MOUTH AND GULLET. 

The most prominent properties of mucous membrane as an 
instrument of absorption, have hitherto been reviewed in a 
portion of that membrane, taken as an illustration, where the 
properties are exhibited in a less degree probably than in any 
other situation. My object in taking this course was to lead 
the reader, by the convenience of the reference, to think over 
these matters frequently and habitually, and to induce him to 
draw his mental pictures of Nature's doings from healthy life. 
The illustration will be returned to ; but first, it is necessary to 
go through the intestinal canal, and point out the differences, in 
respect of the performance of the required duty, which differ- 
ent portions show ; and also, to mention some additional struc- 
tures playing a considerable part therein, which can scarce be 
said to exist at all in the mouth. 

I. — The Bpiihelium. 

The same sort of scaly epithelium that lines the mouth and 
fauces is continued down the oesophagus. We subject it to all 
sorts of hard usage by a variety of things that we swallow con- 
sciously and unconsciously — fiery drinks, acids, alkalies, hot 
tea, ice, grating crusts, scraping bones, and lumps of all sizes 
and shapes, as a general rule, and exceptionally jugglers' 
swords, clasp knives, halfpence, &c. So that the epithelium 
needs to be pretty stout to pave the road for such passengers ; 
and it covers the papillae completely, filling up their interstices, 
but still allowing liquids freely to pass through its pavement* 
scales to them. 

o The phrase was classical before it was scientific, being rendered so by the 
well-known exclamation of Lord Duberljin The Heir at Law; ''Madam, my 
throftt ain't jMiratf." 
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The tongue may be viewed as an exaggeration, one might 
almost say a caricature, of most of the qualities of mucoas 
membrane. Among others, the power of forming epithelium 
is there exhibited in a magnified condition. You can scrape oflF 
thick masses of it in an effete state. And when anything disar- 
ranges the secreting force of the intestinal mucous membrane in 
general, even when it is so slight that it probably could not be 
recognised without a microscope, we have fair notice of it in the 
appearance of the tongue. There used to be, and still is, a good 
deal of nonsense talked about a mysterious sort of affectioD 
or sympathy felt by the tongue for the disorders of various 
parts of the body. The word "sympathy," if used in any bat 
a loose and metaphorical sense, is a mere shield for ignorance. 
If a vague notion is intended to be conveyed, by all means let 
a vague word be employed, but let it not be supposed that it 
explains anything. To take one sort of tongue as an index of 
disease of the liver, another as showing a watery state of blood, 
another inflammation of the lungs, and so on, though it may 
be sometimes true in individual cases, leads to great faults in 
practice, and complicates what is in reality a very simple affair. 
The surface of the tongue is, in respect of its epithelium and pa- 
pilla?, neither more nor less than a very exaggerated piece of 
mucous membrane ; and as is usual in exaggerated things, the 
proportions and shape of the parts are somewhat altered. 
Hence, when anything deranges the whole intestinal mucous 
membrane, sometimes perhaps alone, but usually in conjunction 
with all the rest of the system, the derangement is seen exhibit- 
ed in full force in this locality. If the epithelium is formed in 
too great quantity, and is so sticky that it is not wiped away as 
usual, we have " coated" tongues of various colours. If at the 
same time it is tough and adherent like a skin, it then retains 
the shape of the thread-like papilla}, and projects from their 
ends, lengthening them so as, instead of a pile like velvet, to 
form regular hairs like a fur — the tongue is said to be *' furred." 
But if it is less tough, it merely fills up the interstices between 
the papilla?, and is called a smooth ** creamy" tongue. If there 
is a too rapid throwing off of epithelium, or if it is not formed in 
sufficient quantity, the tongue is bare, and is seen to be red or 
**raw." If there is a want of red blood in the raucous mem- 
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branes, the natural elasticity and swelling are deficient here in 
a marked degree, and we have what is denominated a '^ pasty" 
tongue, taking the marks of the teeth. And thus are formed a 
variety of appearances, named and unnamed, which it is a great 
part of a successful physician's practice to recognise. In fact, 
without the tongue, I do not know how we should ever find 
out the state of the internal canals. More grrtitude therefore 
would be due from medical men to physiologists, chemists, and 
other men of pure science, who would turn their attention 
in this direction, than to the investigation of perhaps any sub- 
ject in the domain of experiment. 

The remarkftble cohesive power possessed by the epithelium of the tonguo 
in cases of ** furry coat'* much developed, is well shown by some woodcuts in 
the Cydopoedia of Anatomy and Physiology, where the scales are seen sticking 
so tightly together as to form long threads rough and scaly like the filaments 
of wool ; so that one could easily imagine their being matted together and 
felting, if dried. Indeed, so strong and permanent are these projections of 
epithehum, that they are retained long enough in some cases to become 
mouldy. The seeds of the peculiar mould which grows there, are, it may be 
presumed, drawn in with the breath, and adhere to the first part suitable to 
their development. They form a thick, granular layer, from which, as a base, 
sprout filaments of extreme fineness, but tough enough not to be wiped away 
by the ordinary motion of the mouth, when that is rendered languid by de« 
pressing illness. This mould is not difficult to find after death, and is de- 
scribed by Dr. Hofle as existing during life. It is figured in Professor Kdl- 
liker*8 Microscopical Anatomy, and in Dr. Wedl's Pathological Histology. In 
the latter it is shown also as occurring among the brown, dirty mucus which 
is deposited from the saliva in the parched mouth, — the ** sordes" of the teeth. 
In which case it is mixed with a still more perfectly developed mould. The 
interest of it consists in the proof afibrded that the analogy of nature is car- 
ried out everywhere, and that organic substances in a state of uselessness, 
wherever they are, become the seat of new life of another sort from what 
they before possessed.* 

II. — The Bloodvessels. 

The view taken of the back of the tongue as an exaggerated 
mucous membrane, is carried out by the form of its papillae. 
So determined are they to be as long as possible, that to call 

o Cyclcpttdia rf Anatomy and Physiology , Article, " Tongue." Vol. iv. flgg. 
756,758,764. BotLe's ChemieundMikro9cop am KrankenbeUSfB. 69. Kolliker's 
itatros. AnaL, U., figg. 177, 178. Wedl's Pathol. Histol., flgg. 177, 178. 
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them nipples is rather a misnomer, especially in the case of the 
thread-like ones— the filiform papUkt. Then again, the more 
stumpy sort are still so violently papillary, that they break out 
into little secondary papillae all over. 

The representation of the fitngi from papiUcB, given in Todd and Bow- 
man's Physujlngyj is so expressive, that it has been copied exactly by the 
writers who have figured the same things since— Dr. Salter and Professor 
Eblliker. There appears from it to be a separate loop of artery and vein for 
each secondary papilla.* 

Whatever other objects this arrangement may serve (and in 
the tongue certainly it is very convenient for containing the 
terminations of the nerves), it has the effect, without doubt^ of 
exposing a great surface of blood. What purpose is served 
by this intention being so developed in the tongue above all 
parts, is not clear ; but as other properties of mucous mem- 
brane are exaggerated there, so is this one of spreading abroad 
the blood exaggerated also. The tongue is a caricatured 
papillary surface. 

Even in the oesophagus, through which the substances to be 
absorbed make such a rapid transit, provisions for assisting the 
work of absorption are not neglected; the bloodvessels are 
multiplied in number and extent by means of the papillary ar- 
rangement, just as they are in the external skin and mouth. 
Even the shortest opportunity for absorption is not lost. 

III.— The Glands. 

The ghmls in the mouth and gullet are very numerous, and 
the quantity of fluid poured out very copious, much more 
indeed than can at all be equalled by that absorbed into the 
circulation in that situation ; so that there is great exce^ 
poured along the surface of the membrane downwards. The 
water thus secreted over and above that imbibed, amounts, as 
deduced from the joint calculations and experiments above de- 
tailed, to three or four pints a day (see page 35). The reason 
for this we shall see when we come to consider the preparation 
of substances for absorption ; but it must be noticed that here 

c Ci/dopcedia of Anal, and PAy*., Article, "Tongue," fig. 755. KoUiker, 
Mikros. Anat., fig. 174. 
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we are concerned with secretion only as a preliminary stage of 
"absorption" in its narrow sense, as a part of the great circula- 
tion of water. 

Mixed with the water are a variety of matters, some of which 
are peculiar to particular parts, and others are in different pro- 
portions. The most remarkable of the former is cyanide of po- 
tassium^ which occurs nowhere else in the body, and whose use 
is entirely unknown. It is, however, by no means an acci- 
dental or morbid product. It has been found under all circum* 
stances, and according to Dr. Wright, is increased in quantity 
by the same things which increase the saliva generally — viz., 
local stimuli. 

Of the matters which are found in varying proportions, the 
mucous globules and epithelial scales are instances. If you care- 
fully allow the dew-drops to ooze from your under lip, you will 
find them quite transparent, and showing under the microscope 
only an occasional globule and scale. While, if you take some 
of the fluid from the tonsils or from the back part of the tongue, 
it is much more opaque and white, and exhibits a mass of shed 
epithelium of all stages of growth. 

To furnish these two sorts of secretion, there are in the 
mouth two sorts of glands, differing considerably in their inti- 
mate structure — viz., the arborescent or branched glands, and 
the follicular. It is difficult to convey a just notion of the 
formation of such parts without the expense of engravings, but 
the first may be roughly compared to a bunch of grapes, with 
the stalks and fruit all hollow, and the other to one or several 
fingers of a glove with solid grapes stuck all round about them. 
The ultimate structure in the first is an intricately branched 
tube, with the branches opening into a common duct: in the 
last it appears to be a number of small round bodies, which lie 
under the epithelium lining the bag (or glove fingers), but not 
opening by any mouth to the external surface. The arborescent 
glands are branched hollows in she mucous membrane ; the 
follicular glands are hollows in the mucous membrane, sur- 
rounded by closed sacs or capsules. In the arborescent^ the 
papilla) cease at the opening of the duct, and the bloodvessels 
form a common network around the subdivisions of the tube ; 
while the epithelium continues indeed to form the lining of the 
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ducts as it has of the papillae outside, but is somewhat changed 
in kind and arrangement. It is very thin and delicate, and is 
in truth so difficult of detection that it is likely to be seen only 
by those whose occupation is specially directed to microscopic 
anatomy. We must probably be content to take it on faith in 
Professor KoUiker's correctness of observation. It is formed, 
according to him, of a single layer of polygonal scales or cella^ 
united by their edges so as to form a membrane. 

The follicular glands, in their simplest form, consist of a bay- 
like depression in the mucous membrane, into which both 
papillae and epithelium seem to dip and line the hollow 
throughout, much in the same form as they do the external 
surface. The more compound or conglomerate form consists of 
a number of these opening into common passages. In both 
cases, beneath the epithelium and papillae lies a thick wall, 
containing, or formed of, a number of rounded capsules, with- 
out any outlet — closed sacs enclosing a whitish-grey granular 
mass. Amongst these capsules and around their walls ramify 
the bloodvessels. 

In the class of arborescent glands are to be counted, first those 
" labial" glands which we were a short way back describing on 
the under lip as illustrative of the raucous membrane as a 
fountain of water ; then a number of similar ones, called, after 
their situation, ** buccal," ** palatine," and ** lingual." But the 
most important in point of size are the "salivary" glands. The 
smallest of these, the "sub-lingual," in spite of its insignificant 
size, forms enough secretion to squirt it out in a minute jeicTeau 
when we open our mouth and turn up the tongue before a mir- 
ror. The parotids and submaxillary would divide into more 
than a dozen of it, and may be supposed, therefore, to supply 
fluid in proportionate copiousness : but their energy cannot so 
conveniently be exhibited, for you cannot compress them by 
muscular contraction as you can the sub-lingual. 

Among the arborescent glands, also, are to be included a 
moderate amount of small glands which lie under the mucous 
membrane of the oesophagus, much resembling those of the 
under lip which we can see during life, and from one-sixth to 
half a line in diameter. At the lower end of the gullet they 
are a good deal larger, about two lines in breadth, and form 
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what are called the " cardiac" glands. According to Professor 
Kolliker, there is no structural difference at all between these 
and the glands of the mouth above described. 

The follicular glands are those at the base of the tongue, 
which extend from the last papillae backwards to the epiglottis, 
forming a continuous layer, and existing in their simplest shape. 
Continuous with these, on each side are the more compound 
forms of the follicular glands, so well known as the *' tonsils." 

The difference in the secretion of the two sorts of glands 
found in the mouth has been before alluded to, and will again 
come under more particular review when we are considering 
the changes effected on articles of food bj these fluids in the 
preparation of them for absorption. It need here be only re- 
marked that, according to the anatomist above quoted, it is the 
branched glands alone which secrete the transparent fluid, and 
the follicular alone which secretes that before described as thick, 
white, and filled with shed epithelium.* 

But after having spoken of the glands as the chief sources of 
the water that is poured into the mouth, we must not forget 
that mere exhalation from the surface of fluid transuding 
through the walls of the vessels must supply a considerable 
quantity. We see how very large this exit for water is in the 
case of the lungs ; and though, of course, from the higher de- 
gree of saturation of the contents of the intestinal canal it is less 
there, still it should not be entirely passed over. Even in the 
mouth, where the thickness of the epithelium must be an addi- 
tional impediment, it must still be of some importance. 

As a whole, then, the mouth and gullet may be described as 
a locality distinguished by but slight absorption and great se- 
cretion — as making it their chief business to send outwards from 
the body the chain of the watery circulation, and drawing it 
back very little — as great manufacturers and exporters, and 
small importers or consumers. It will appear, too, in a future 
page, that what they do import are principally articles of luxu- 
ry and superfluity, rather than absolute necessaries ; while what 
they export is of the highest importance in promoting absorp- 
tion in other parts. 

o For the minute anatomy, see KdUikor's Mikrouop. Anatcmie^ buch v.. 
(principally). 
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IV.—Ihe Saliva. 

The known functions of this fluid in the preparation of sub- 
stances to undergo absorption, are confined to two, viz., the 

SOLUTION OR DILUTION OF MATTERS SOLUBLE IN WATER, and 
the CONVERSION OF STARCH INTO SUGAR, 

A. — 77t« Snliva as a watery fluid — :U quantiii/f Ac. 

Solution in water is a duty which it performs, in common, 
indeed, with all the other digestive fluids, yet is it in a striking 
manner distinguished, in mammalia at least, by being the first 
to commence it, and by having a special apparatus provided in 
the teeth and jaws for aiding it by mechanical means. The 
extent to which it acts in this respect is closely dependent on 
its quantity, for beyond the point of saturation with the mat- 
ters submitted to it, water can have no solvent power. The 
amount therefore of the saliva has always presented an interest, 
but until lately the difficulties which surround the subject have 
prevented any trustworthy estimate being made. It is needless 
to remind the reader that it varies from minute to minute ; 
a thought of dinner will fill the mouth with it, and continued 
mental attention to other subjects will dry it up for a long 
period ; hardly any is secreted during sleep, but on waking it 
immediately begins to flow. Again, the nature of the food 
causes the quantity furnished during meals to vary exceedingly, 
hard dry meats exciting a much greater flow than those which 
are moist and soft, even though no special salivary stimulants, 
such as spices, are used. Nay, even the motion of the under- 
jaw in speaking or singing causes an increased secretion. It is 
clear, therefore, that the amount obtained in a short fixed time 
is no test of the whole activity of the glands — it is not sufficient 
to multiply by 96 that which runs from the mouth in a quarter 
of an hour, in order to know the daily supply. While at the 
same time so difficult is it to prevent the swallowing of some 
as it forms, that such a mode of estimation alone is worth but 
little. Hence there is usually to be found in books on physi- 
ology a list of distinguished names, who vary very much in the 
estimate they give of the amount; the variation being depend- 



THS KOUTH AND GULLET. 61 

ent on the different modes they have adopted to arrive at the 
result. 

The most trustworthy series of experiments made with a 
view of settling this question, appear to be those of Drs. Bid- 
der and Schmidt. They took a dog, weighing a little over 
thirty-five pounds (sixteen kilogrammes), and making separate 
fistulous openings from the outside into one of the Whartonian 
ducts of the submaxillary gland, and one of the Stenonian 
ducts of the parotid, collected the fluids which came from each. 
The first yielded in an hour 86 grains (5*640 grammes), the 
latter 185^ grains (8*790 grammes) of saliva ; so that the two 
submaxillaries and the two parotids may be reckoned to be 
capable of forming by the hour 222 grains. 

Taking the average weight of a man to be four times that of 
this dog, namely about ten stone, and reckoning that as his 
salivary glands bear about the same proportion to his size as in 
the canine race, and that his food is not dissimilar in nature, 
the experiment which applies to one would apply to the other, 
they estimate his possible hourly secretion at quadruple the 
above figures, — ^viz. 888 grains. But as the circumstances 
under which the animal was obliged to be kept increased the 
secretion unnaturally, and as the fiow during sleep is.arrested, 
they think that it would be fair to multiply it by twelve only 
instead of by twenty-four, for the daily amount. This brings 
it to three pounds as an average, rough indeed, but as near the 
truth probably as the means enable us to arrive. 

In order ijn some degree to test the accuracy of this estimate, 
the experimenters tried to observe on themselves how much 
saliva was formed in their own mouths in an hour, taking care 
to swallow none, but using no artificial stimulus, and spitting 
it out as secreted. The quantity was from 1548 to 1852 grains, 
(100 to 120 grammes), which deducting seven hours as spent 
in sleep, would amount to from three to four pounds a-day ; a 
close approximation to the estimate made in the previous way. 

The quantity of saliva poured out is very variable at different 
times. It alters not only in obedience to the well-known men- 
tal influences, but according to the nature of the food. Some 
experiments are recorded by Dr. Bernard in the Archives Oeni- 
rales de Midecine for 1847, in which the gullets of horses were 
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opened, and the food swallowed was intercepted for observation. 
It was found that straw and hay were mixed with four or five 
times their weight of saliva; whilst starohy seeds, such as oats, 
received only their own weight, or perhaps half as much more, 
green fodder only half its weight, and watery aliments scarce 
any at all.* 

On the other hand the diminution of the discharge during 
rest is shown by the observation of Dr. Mitscherlich on an Is- 
raelite patient with a salivary fistula, from whom, after long 
abstinence on fast days, or perfect quiet, and during the night, 
scarce a trace of fluid escaped. It must be observed, however, 
that this individual was a weak emaciated subject, on low hos- 
pital diet, and so little excitable that even smoking tobacco 
produced but little secretion of saliva, and it must not therefore 
be supposed that in the healthy condition the same complete 
cessation occurs. f 

It is also familiar to all of us how certain spices and acids in- 
crease the secretion ; as also mechanical violence, such as pick- 
ing the teeth or the manipulations of a dentist. 

Connected with the action of stimuli, it is a remark of much 
importance, that the eflfect lasts not only during the presence 
of that which excited it, but for some time afterwards. It is 
not only during the chewing of the meat that our mouth waters, 
but great quantities of fluid continue to be swallowed for a con- 
siderable period after a meal. And it fs the same with more 
artificial stimuli also : for instance, that false thirst arising from 
great evaporation and dryness of the fauces in mountain excur- 
sions is relieved, not only momentarily but for a long period, 
by a pipe of tobacco. Such a continuance of the flow of saliva 
shows that it is supplied not merely for the purpose of moist- 
ening the morsel and so enabling it to be swallowed easier, but 
to assist in its future solution in the stomach. 

I suppose no one ever doubted the necessity for this moist- 
ening of the morsel chewed. If he does, let him only climb Snow- 
don or the liigi under a hot sun, and when his mouth is parch- 
ed, try to lunch on a slice of bread, nay, even son:ething moist- 



^ Arch. Gkn. de Mid. (quatri^me s^rie) xiii., p. 22. 
t Ueher der Speichef, von Dr. C. G. Mitsclierlicb, p. 9. 
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er, a piece of fresh meat, to the amusement of his compan- 
ions. 

Great as are the variations in the quantity of saliva arising in 
the same individual from different circumstances, the quality 
seems to be unaffected. It is remarked by Drs. Bidder and 
Schmidt, that whether secreted quickly or slowly, it always 
presented the same appearance; both to the naked eye and the 
microscope, when collected from the salivary glands. 

There is however a very considerable difference between the 
different sorts of glands in regard of the amount of water their 
products contain. So aqueous is that from the parotids, that 
Drs. Bidder and Schmidt agree with Dr. Bernard in thinking 
that their use is confined to this production — that they are 
glandes aquipares only. In an analysis by Mr. Jacubowitsch, 
made in their laboratory at Derpt, there were found but 4*7 
parts of solid matter in 1000 in the parotid secretion, while the 
mixed saliva of all the glands, together with the buccal mucus, 
contained 10*37 parts. The parotids then would appear, from 
our present knowledge, to belong wholly to the portion of the 
subject we are upon now, and to supply water for the great 
chain of the intestinal circulation of diffusion, which water acts 
immediately as a solvent on those articles which it is capable 
of dissolving. The secretions from the other glands in the « 
mouth belong, in a great measure, also to this department of 
physiological duties, but to them we are enabled (by the re- 
searches of the above-named experimenters most especially) to 
assign another and perhaps still more important action, which 
will now form a subject for consideration. 

The Conversion of Starch into Sugar. 

The formation of sugar out of amylaceous food is not indeed 
a newly discovered function of the saliva, but so much light 
has been thrown upon the circumstances under which it takes 
place by the well-directed industry of the Derpt laboratory, 
that the results there obtained may fairly be taken as the text 
to which the researches of others may be appended as a com- 
mentary. 

If a fresh pap made with pure starch be chewed in the mouth 
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for a short time, a decided sweet taste will witness to the ex- 
perimenter's sensations the change we are now considering. 
But it does not show the remarkable fact of the almost instanta- 
neous nature of action. If a decoction of starch, proved bj 
Trommer's test to be free from sugar, be mixed with an equal 
quantity of fresh saliva, and shaken up at the ordinary tem- 
perature of the room, the stringy mass immediately undergoes 
a remarkable alteration : that is to say, from being gelatinous it 
becomes thin and watery. If examined with iodine, the starch 
will be found to have disappeared : if Trommer's test be ap- 
plied, the reduction of the oxide of copper and a brilliant brick- 
dust sediment give indubitable proof of the formation of sugar. 
Dr. Bidder remarks, '' The instantaneous commencement of 
this action is especially to be noticed in deciding whether other 
fluids of the animal body possess similar properties, or whether 
this is an exclusive peculiarity of the saliva. We shall have 
occasion presently to point out that the pancreatic and intes- 
tinal juices agree exactly with the saliva in this respect. But 
if the same peculiarities are ascribed to many other organic 
substances, such as nasal mucus, the tissue of the kidney, putrid 
blood, and so on, and experiments are appealed to in which 
such substances mixed with starch cause its conversion in eight 
' or a dozen hours, at the temperature of 104° Fahr. (as is done 
by Frerichs in his article on * Digestion,' in Wagner's Physiolo- 
gical Dictionary), we must decidedly object to the application of 
such experiments to the point in question. For even fresh 
boiled starch at such a heat, left to itself, will undergo sponta- 
neous decomposition, and often, nay generally, traces at least 
and even decided quantities of sugar may be recognised in it 
It is only when after a short time the conversion into sugar has 
taken place in an indubitable manner, that it can be ascribed 
not to a spontaneous change, but to the action of the peculiar 
fluid and the temperature. There are however several animal 
substances which have the power of occasioning the appearance 
of sugar in a decoction of starch in so short a time as to ex- 
clude the suspicion of spontaneous decomposition. But even 
in these cases there is required a period of time quite out of 
proportion to that in which the saliva effects the change." 
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He calls attention also to the fact in respect of the nasal 
mucos, that it is difficult to obtain proof that the specimen used 
has no saliva in it; for in sneezing, coughing, &c., it is con- 
stantly driven into the nostrils, and that in many of his experi- 
ments the action did not commence for a quarter of an hour. 

K then we include the pancreas among the salivary glands, 
the conclusion can scarcely be avoided that their secretion is 
Kar* i^ax^ the converter of starch into sugar. 

In the following table are arrani^ed the results of a number of experiments 
made by Drs. Bidder and Schmidt for the purpose of testing the time oocu- 
pied by the conversion of starch under the influence of various secretions 
from the living animal and different parts of organs taken from recently kill- 
ed beasts. 



SataUuncet mixed with boiled 
■tereh paate.* 

1. Salivaof adult man 

2. Nasal mucus of ditto 

3. Saliva of child four months old ... . 

4. Saliva of dog 

6. Pancreatic juice of ditto 

€u Pancreas of ditto 

7. Parotid of full-grown pig 

8. Pancreas of ditto 

9. Ghtftric juice of dog rendered neutral by 

swallovnng the saliva copiously . . . 

10. Mucous from th^ urinary bladder of pig . 

11. Saliva of dog, the parotid secretion being cut 

off 

IZ Pancreas of a puppy ten days old . . . 

13. Submaxillary gland of full-grown pig . . 

14. laver of ditto 

15. Muscular coat of bladder of ditto .... 
Itt. Add gastric juice of dog in which there were 

no epithelial cells from the mucous mem- 
brane of mouth 

17. Submaxillary gland of puppy ten days old 

18. Parotid of ditto 



} 



Time within which the form- 
ation of mignr began. 

The formation of sugar 
began instantaneously, 
but only in No. 1 was 
all the starch so changed 
that iodine induced no 
blue colour; in the 
other experiments the 
whole starch was de- 
composed in various 
periods, the longest of 
which was an hoar. 

i an hour. 

20 minutes. 



40 minutes. 
1 hour. 
1 hour and ^, 
1 hour and ^. 

1 hour and |. 

2 hours and (. 

3 hours. 



* Rtm starch is not affected by the saliva, nor indeed by any of the digestive 
]iiioes. li may be found with the envelope unbroken in the Cseoes. 

6 
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After 3 or 4 honrs evi- 
dences of sugmr appeal^ 
ed, but the starch paste 
remained viscid and 
thick. 



SnbstancM mixed with boiled Time whbia whick the fiiriD 

•tarch paste. atk» of n^mr begma. 

19. Mucus from the mouth of dog, where the 

salivary ducts had been tied a fortnight 
previously 

20. Watery extract of mucous membrane from 

mouth of ditto 

21. Parotid of ditto 

22. Submaxillary gland of ditto 

23. Parotid secretion of dog ) After 8 hours traces of 

24. Submaxillary secretion of ditto . . . . j sugar appeared. 

25. Orbital gland secretion of ditto .... After 7 hours no sugar. 

26. Saliva with the exception of the submaxillary I ^q-^ ^r^^ o hours. 

secretion \ 

27. Acid gastric juice of a dog where all four sal- ) j^^^^ ^^ ^^ j^^^ 

ivary ducts had been tied j 

Dr. Lehmann remarks that if the word ** instantaneously *' be aHowed a 
little license of signification, his observations are quite in accord with those 
above quoted.* 

That the various secretions which enter into the composition 
of the saliva have not all the same nature and office has been 
already mentioned. The parotids, the submaxillaries, and the 
buccal mucous membrane hold different ranks as water-bearing 
organs, though in truth all may come under that designation 
more or less. But in the conversion of starch into sugar the 
same does not hold good. It is not the property of all to effect 
this change more or less, or even for one to effect it and the 
other not, but they require a certain admixture with one an- 
other for the due performance of their duties. Drs. Bidder and 
Schmidt obtained separately not only the pure secretions of the 
glands in question, but also that from the buccal mucous mem- 
brane of the dog, as also the parotid secretion of the ox. These 
■iluids were each separately mixed with starch paste, at a tem- 
perature of 104° Fahr. In no case was sugar detected" before 
eight hours by Trommer's test, and then only a trace. So that 
they conclude absolutely, in accordance with an opinion pre- 
viously published by Dr. Jacubowitsch, that to none of the secre- 
tions^ which hy their union constitute saliva^ can the power be at- 

^ Bidder and Schmidt, Die Verdauunguafit^ 17. Lehmann' sPAyv. Chemie, iii. 
292. 
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irtbuied of being able alone to convert starch into sugar^ hut only to 
a certain admixture of them together. 

The next question is the mutual relation which the secretions 
have to one another in the composition of this mixture — that is 
to say, are all^these required ? and if only two, which two? 

All are not required ; for in the experiments of both Drs. 
Bidder, Schmidt, and Jacubowitsch, buccal mucus and sub- 
maxillary fluid effected the purpose. 

Whether buccal mucus and parotid fluid will do is undeter- 
mined, for the experiments do not agree. 

Parotid and submaxillary secretion mixed are insufficient, 
even after many hours. 

The power, then, of fermenting starch into sugar resides in 
the buccal mucus mixed with the submaxillary fluid. 

Where does the ferment reside ? Is it a fluid dissolved, or a 
solid floating in the saliva? The latter is improbable, for 
otherwise it surely would be found in one or other of the se- 
cretions. Besides this, it was found that the removal of all vi- 
sible particles by filtering did not diminish the converting 
power ; nor indeed did even the precipitation of the mucus by 
alcohol. It is therefore a fluid, and to chemistry we must look 
for its future isolation. 

Some interesting observations were made by Drs. Bidder and 
Schmidt, on the condition of the saliva during that period of 
life when food devoid of starch is naturally supplied to the 
animal, and none containing it is taken, and when therefore 
this converting power is not required. They found — 

1. That when fistulous openings were made into the Steno- 
nian ducts of young calves, no fluid escaped, and their buccal 
mucous membrane is devoid of action on starch. 

2. Starch was converted into sugar, immediately by por- 
tions of salivary glands of full grown animals, as exhibited in 
the above table. But if portions were taken from those only 
a few days old, it was several hours before the change took 
place ; so that in fact they acted no quicker than any other 
animal tissue. 

3. When a thick decoction of starch is mixed with an equal 
portion of the saliva of an adult man, it is not only immedi- 
ately, but completely converted ; when mixed with that of a. 
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babj five months old, the conversion began indeed immediately, 
bat was not completed for an hour. 

4. Very young children, that is to say during the first few 
days of life, secrete no saliva from the glands. It is not till a 
later period that they become proverbial for th%ir brimming 
lips. 

Few more interesting evidences of design in the constitution 
of Nature can be found than this absence of the power of 
assimilating a peculiar aliment at a period when a more perfect 
nutriment is naturally supplied, and its acquisition as soon as, 
or sooner than it is required to be exercised. 

Such observations, too, are essentially practical, as teaching 
us a reverent imitation of Nature when we are compelled to 
supply its place, by warning us not to starve our infants by 
cramming them with food which they have no means of digest- 
ing, which must act as foreign matter in the bowels, and pre- 
vent the digestion of proper nutriment. One's wonder is 
excited at the extreme hardihood of the human race, when we 
see babies survive the arrow-roots, the sagos, the revalenta ara- 
bica, the &c. &c. with which they are dosed. 

The experiments above detailed relate, as may be noticed, 
only to the efiects of saliva separated from the body, and the 
questions remain, whether within the body circumstances do 
not arise to modify the action ? and in what part of the diges* 
tive canal the metamorphosis is carried on ? In fact, proof is 
wanted that the change of starch into sugar commenced in the 
mouth is continued in the stomach. The food is retained in 
the mouth not sufficiently long for enough saliva to be secreted 
during the chewing for the conversion of the whole amount of 
starch, so that it is a matter of some importance that it should 
not be limited to its short stay in that place for obtaining its 
saturation. And since much saliva is swallowed at other times 
besides during eating, it is interesting to know whether it can 
continue to exercise its peculiar metamorphic function or no. 

An idea has prevailed that the neutralization of the alkaline 
secretion of the mouth by the acid gastric juice, must stop its 
action ; and the following experiment by Dr. Jacubowitsch 
seems rather to confirm this impression: — saliva from a dog was 
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mixed with an equal quantity of gastric juice obtained by an 
artificial gastric fistula, so as to be in one case neutral, in 
another strongly acid. Both mixtures, after standing for a 
couple of hours at a temperature of 104^, exhibited proofs of 
sugar by Trommer's test. Now as pure saliva causes the 
change to take place immediately^ the delay of two hours may 
with some justice be attributed to the effect of the acid gastric 
juice. 

Though, however, it impedes^ it does not entirely arrest the 
conversion of the starch. We have as yet certainly no evi- 
dence against its again going on with its original rapidity, when 
the food has passed out of the limits of the acidifying influen- 
ces of the stomach, and reached the alkaline intestines. A 
series of experiments would be valuable which would show 
whether the metamorphic action recommences on the restora- 
tion of the alkaline condition out of the body. It appears, at 
any rate, from those of Drs. Bidder and Schmidt, at Derpt, 
that the arrest is closely proportioned to the degree of acidity ; 
and hence one may conjecture, as far as is allowable without a 
trial, that it is only temporary. 

But in truth, even if the arrest is final for that portion of 
saliva submitted to it, the cessation of the secretion of gastric 
juice in sufficient quantities to neutralize the amount swallowed 
must allow the action to go on again. The stomach then is no 
longer acid, and consequently does not neutralize the alkaline 
fluid. Now this is probably the case oftener than we are in 
the habit of allowing for. In the oft quoted dogs with gastric 
fistulse at the Derpt laboratory, the stomach was found always 
alkaline when the animals were deprived of food ; and when 
fed once a day in the natural manner, they were before meals 
either strongly alkaline, or at least full of great lumps of frothy 
spittle, which of course would have acted on starch. 

It is very probable that there is some difference in the power 
of the saliva of different animals to overcome the impediments 
offered by the gastric juice to the continuance of the action. 
Dr. Jacubowitsch's experiment above detailed, shows that the 
gastric juice of dogs delayed for two hours the activity of the 
saliva of dogs; but in an experiment by Drs. Bidder and 
Schmidt, where the gastric juice of dogs was mixed with the 
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saliva of men, the starch was changed into sugar in ^ quarter of 
an hour And in an experiment performed by Dr. Schroder 
on a woman with gastric fistula, a solution of starch injected 
through the hole into the stomach after fasting, was on its 
return, after four or five minutes, found to contain a large 
quantity of sugar.^ Comparing with these experiments the 
observations by Drs. Bidder and Schmidt thrown into a tabular 
form at page 65, where it appears that human saliva caused the 
total conversion of sugar, whereas canine affected it hxxt partially, 
we may conclude that in our race gastric juice arrests much less 
completely than in dogs the powers of the salivary secretion, 
and that by reason of the greater powers of the latter^ and not neces" 
sarily any less powers resident in the former. 

I am surprised that the authors have not drawn special atten- 
tion to this point, which seems a very suggestive and important 
one. May it not prove the great desideratum, a test of the 
natural food of an animal, especially of our own race ? Does it 
not point out how the human saliva would be wasted if ojily 
nitrogenous diet were to be taken ? — how clearly man is in- 
tended to eat starchy as well as fleshy food ? and how, on the 
other hand, the dog is unsuited for living on vegetables, and 
fitted for meat? 

The next circumstance which attracts our interest in reading 
the accounts of experiments on this subject, is the very curious 
fact, that it is a matter of controversy whether the sugar arising 
from metamorphosed starch is to be found in the stomach, or 
no. Singularly enough. Dr. Frerichs declares he has constantly 
found it in the filtered contents of the stomachs of men, quad- 
rupeds, and birds of all sorts " in at least fifty experiments ;" 
and Dr. Jacubowitsch confirms his statement ; while Drs. Bid- 
der and Schmidt, with others of older date, profess their utter 
inability to discover it. Errors of observation arc scarce possi- 
ble if it existed in any notable amount, so that perhaps the 
eclectic opinion is safest, that it is present in very small quan- 
tities, and sometimes absent altogether. 

If sugar is indubitably formed from starch in the mouth, and 
yet is not found in the stomach, it is a natural question — what 

® *St«Tt Gastrici Humani vit JDigestiva, auctore E. Schroder, pag. 8, exp. 2. 
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becomes of it? and a further demand might be made — ^if the 
action of the saliva on starch is to be arrested so soon after its 
commencement as the arrival of the food in the stomach, what 
ifl the use of it? Now, in the first place, a good deal of sugar 
may be absorbed in the mouth itself, in the gullet, and in the 
stomach immediately that point is reached. Then again, it 
may be turned into lactic acid to a considerable extent. Pro- 
fessor Lehmann says that after vegetable food, lactic acid is 
always found in indubitable amount in the stomach ; and that 
after feeding horses with boluses of starch he has seen large 
quantities of lactate of lime and free lactic acid in the duodenum, 
and he does not know how it could get there except by the con- 
version indicated above. As to the fiuggestion, that if the 
action of saliva on starch is to be arrested so soon, it is hardly 
worth while for it to commence, and that Nature's work would 
be self-impeded ; we must remember that though certainly it is 
delayed in the stomach, there is no proof that it does not recom- 
mence in the duodenum with renewed energy. Indeed, the 
£Etct that the saliva there meets with a secretion of similar char- 
acter and similar powers with itself — the pancreatic juice — 
would alone render this solution of the difficulty a probable 
one. 

In fine, the present state of our knowledge seems to render 
it probable, that of boiled or disintegrated starchy food a consider- 
able portion is turned into svgar by the saliva in its way to^ and 
during its stay tn, the stomach ; biU that in the stomaxJi t/ie conver- 
sion is delayed^ to be again renewed in the duodenum: — that a good 
deal of the svgar formed is turned into lactic acid^ and some absorbed 
in one form or the other. 

No other metamorphic action than those above mentioned is 
known or suspected in the saliva. 



CHAPTER IV. 



THE STOMACH. 



The stomach resembles the mouth in yielding a copious aupplj 
of water, indeed it secretes full five times as much at that place, 
according to a calculation before quoted (page 85). But it may 
reasonably be expected to differ from the previous parts of the 
canal in being a much more active absorber. The food remaioB 
here so long that time would be wasted if nothing was taken 
up from it, so that we are not surprised at the observation made 
by Dr. Beaumont, that fluids very rapidly disappear after their 
arrival here. Dr. Beaumont found on inspection of the stom- 
ach with a fistulous opening in the case of the well-known Ca- 
nadian voyageur, that even in an inflamed and unhealthy state 
of the mucous membrane, drinks swallowed were almost imme- 
diately absorbed, though the rest of the meal remained entirely 
unaltered for want of gastric juice. 

Section I. — The Bloodvessels of the Stomach, 

This rapid absorption of liquids is easily explained by the 
quantity of bloodvessels which ramify on the surface. These 
were seen by Dr. Beaumont in the lucky opportunity above 
mentioned, to make the membrane of a " pal^ pink colour, va- 
rying in its hues according to its full or emptjr state." Artifi- 
cial injections in museums show these bloodvessels to be Siplane 
network, not prolonged into papillae, indeed, as in the upper part 
of the canal, but compensating for the want of this mode of ex- 
posing a great surface of blood by the rapidity of its circula- 
tion through very large capillaries supplied by large arteries 
and emptied into large veins. 

We read in Dr. Beaumont of its blushing bright red on the 
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application of a stimulus, and being pale in the languid condi- 
tion, and varying in every stage of digestion, so that great ac- 
tivity in its changes is evidently the rule. 

The Olands of the Stomach. 

The next observation \>xi the stomach upon which I shall 
comment, is one that cannot be made without a microscope, but 
is so important, that it is worth the while of every one who 
has the opportunity to practise making it. I refer to the view 
to be obtained of the glandular structure of the mucous mem* 
brane by a perpendicular section. 

There is no particular difficulty in obtaining this view, if you 
know how to set about it. Hold a piece of stomach between 
finger and thumb, lightly, so that the layers which form it may 
be distorted as little as possible from their natural position by 
squeezing. Then with a very sharp pair of scissors shear it oft', 
with a flat edge just projecting above your fingers' ends. Wipe 
and wet your scissoi-s, and then shave oflF as fine a paring as possi- 
ble, and lay it on the glass. The manipulation is so easy to 
one at all accustomed to microscopes, that it is surprising how 
few people are familiar with the sight visible by a very low 
power, — say an object glass of thirty diameters, — and when 
once seen with that instrument capable afterwards of being 
traced even with the naked eye. 

Seen thus, the section of mucous membrane looks like pali- 
sading, or a collection of short staves with rounded ends, con- 
sisting of a granular substance, all of nearly equal length, and 
packed quite close together, like short rolls of sand of similar 
size, with a very small quantity of more transparent substance 
between them. 

Squeeze the cover glass, and the grainy substance oozes out, 
still slightly cohering in a mass, like the grease from the seba- 
ceous follicles when you press the skin of the nose. But it is 
much softer and more easily broken up than that. You see 
mow that instead of rolls of sand, the more correct notion of 
what you are looking at would be given by glove fingers filled 
with little round lumps of jelly. How coarse these compari- 
sons are I we can bring them to a resemblance of Nature only 
by multiplying them, so as to correct one another. 
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These are then pipe-shaped glands, forming a secretion with 
a great deal of solid matter in it. And they are so numeroiu 
and close, that there is hardly room for anything else besides 
them and the bloodvessels between them. Of these bloodves- 
sels there is a network at the base and a network at the outlet 
of the glands. 

It must be the thick secretion oozing from the glands of the 
stomach which has made some people think that the mucous 
membrane here has papillae like the tongue, bowels, &c. Dr. 
Beaumont speaks of seeing in the Canadian's stomach these 
^^papilhe protruding through the mucous coat, fiom which dis- 
tils a pure, limpid, colourless, slightly viscid fluid" on the appli- 
cation of aliments or other irritants. There is nothing in the 
organ at all resembling this description, except the worm-like 
casts from the glands, which we may assume, from Dr. Beau- 
mont's words, he saw thrown up on the application of a stimu- 
lus.* 

The different depth of the glands of the stomach makes the 
mucous membrane of different thickness in different parts, for 
the epithelium and muscular layer are of the same measurement 
throughout. It is thinnest at the cardia, and gradually thickens 
off towards the pylorus, where the glandular layer is in greatest 
quantity. 

Section IL — The Epithelium of the Stomach. 

Even in the glands, where it is closely massed together, the 
secretion gives the idea of containing individual globules ; and 
if it is separately examined as it is found on the surface, these 
are distinct enough. They have been called "stomach cells," 
or " rennet cells," and have a nucleus and nucleolus. Besides 
this, there is a quantity of grainy matter in the secretion, which 
is just like the grainy matter which can be seen also in the 
cells, and therefore is considered to be the debris of some of 
these bodies broken up. If you are examining the stomach qf 
an animal that has died while digestion was going on, you will 
find these " stomach cells" in considerable quantities. I have 

o Beaumont, Experiments and Observationfy &c. Boston. 1834. 
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seen them in the human stomach forming a multitude of little 
light grey flakes, and they are described by Dr. Frerichs as 
constitutiDg sometimes a continuous whi.te layer to the naked 
eye. Whether they contain the gastric solvent or rennet, or 
are the rennet, or are the concomitants of the rennet, is at pre- 
sent a matter of opinion, but they clearly have an intimate 
connexion with it. We shall return to them again in their ca- 
pacity of solvents ; here, however, attention should be drawn 
to the quantity of solid matter thus added to the contents of 
the stomach, for in that respect the gastric juice is distinguished 
from the saliva, though not so remarkably as secretions we 
shall notice further on. Of the fourteen pounds of gastric juice 
daily poured out, three per cent, is solid matter, while in the 
saliva but one per cent, is found in the three or four pounds 
(see page 85). Preparation is clearly made for an important 
chemical change. 

In the above paragraphs attention has been directed to the stomach as one 
great compound gland with a single office. But it must not be unnoticed 
that there are considerable differences^ certainly in degree and perhaps also 
In kind of deyelopment, among the secreting structure of different portions. 
The mucous membrane is thinnest in the cardiac end, where it measures 
from 1^ to j^ of a line, in the middle of the curvature it is •} a line, and near 
the pylorus from J to 1 line in thickness ; which variation is wholly due to 
the glandular texture, for the epithelium and other parts are the same 
throughout (Eolliker). The more strongly developed glands at the pylorus 
have an appearance in some places similar to the arborescent or grape-like 
glands described in the mouth (page 56). Mr. Ecker has described and fig- 
ured them as such since the publication of Professor Kblliker's work. Be- 
sides these there are in young subjects a number of small Uniicular glands, 
resembling in structure the intestinal patches of Peyer.^ 

There is considerable difficulty in the human subject in gaining an oppor- 
tunity of ascertaining whether these differences in thickness are simply dif- 
ferences of degree of development, or whether the kind of gland is distinct 
in the several parts. A perfectly healthy human stomach, opened imme- 
diately after death, is always likely to be too great a rarity for a rapid con- 
dosion to be formed upon it. But in some animals it appears, from Profes- 
sor Kolliker's observations and beautiful woodcuts, that the glands which 
hold the true stomach cells — the ^^ gastric juice cells** — are confined to the 
cardiac extremity and the middle of the organ, while the pyloric end is oc- 
cupied by similarly shaped glands without the same provision for peculiar 

• KdUiker'i MikroB. Anal,, il. 2, 149, 15a Ecker in Henle's ZeiUchrifte/ur 
JMoHMlle Midiein. N.F. a, 248. 
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secretion. In the former the cylinder epithelium continues for a short wmj 
down the duct, but when it gets to the said "gastric juice-cells,*' ends in s 
single layer of angular cells forming a lining membrane. At the pylorus the 
glands are lined with cylinder epithelium throughout, and have no '* gastric 
juice-cells.'* As before said, similar or analogous differences in structure 
await confirmation in our own species. 

Besides the stomach cells and their presumed contents, there 
does not appear to be any other epithelium in the tdbular 
glands. But mixed up with the mucus on the free surface you 
will perceive generally a number of short, stave-like particles, 
somewhat resembling broken bits of tobacco pipe, bigger at 
one end than the other, and with a nucleus at about the centre. 
These are " cylinder epithelium," the scales of which are at- 
tached in the normal condition during life by the smaller end 
to the mucous membrane, but they adhere so slightly that evea 
the best manipulators can hardly ever make sections in which 
they can be seen in situ. They can, however, be sometimes de- 
tected adherent, as described. The probability is that they 
clothe the outlets of the tubular glands, and all the small in- 
tervening surface between the glands. 

The cylinder epithelium-scales appear to be hollow tubes 
filled with a fine grainy matter ; and some, where the end is 
knocked off, look as if they had a hole at one extremity. But 
in these minute objects so many ocular delusions occur, that it, 
is hazardous to build upon our perception. 

Whether they have holes in them or not, there seems much 
probability that they are connected in some way with absorp- 
tion. It is in the stomach we first detect them, and it is there 
that absorption really begins in earnest. They are more de- 
veloped in the intestines, and there we find that the same busi- 
ness is carried on more extensively still. The exact nature of 
the connexion they have with it is yet quite unknown and un- 
conjectured. 

Section III. — The Lymphatics of the Stomach, 

The rapidity with which fluids disappear from the stomach 
leads to the probable idea that it is the rapid blood circle which 
they directly enter. Absorption by the veins seems to take 
place to a great extent, for there is nothing else which could 
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manage it so quickly. But in the stomach, first, our attention 
18 attracted by another slower moving feeder of the stream — 
Lhe lymphatic system. This is one of those things easier seen 
irith the naked eye than with the microscope. The lymphatics 
in a large animal felled soon after a meal in a slaughter-house 
ure visible enough, wandering white over either curvature ; but 
ihey are not to be put under a glass. They are described by 
Fohmann as forming two layers in the mucous membrane, — a 
deep and a superficial one.^ 

No great supply of food can be taken up by the slow motion 
of the lymphatics. But yet other things, perhaps more import- 
ant to the nurture of the body — fibrine and albumen — are con- 
veyed by them. We shall.have a better opportunity of examining 
this question when we come to the intestines, where they are so 
much more fully developed. However, as they do exist both 
in mouth, gullet, and stomach, and in the latter especially are 
more conspicuous during the presence of food, it was right not 
entirely to pass them over here. 

The stomach, then, is a much more perfect and self depend- 
ent organ than what we have previously seen of the digestive 
canal. It produces a large quantity of fiuid, and it takes up a 
large quantity of fiuid : and from the long stay of the solid 
food there, it has plenty of time to do it in. At the same time, 
from the power which its secretions and the secretions of pre- 
vious glands possess of preparing substances for absorption, 
there is much more to take up. ^ still greater facility of ab- 
stracting from the mass substances suitable to it, is afforded by 
the churning revolving motion which the muscular c6at of the 
stomach produces in the contents. Bead Dr. Beaumont's 
graphic description, and see how each portion must be succes- 
sively submitted to the mucous infiuences. '' Aft;er passing the 
oesophageal ring, it moves from right to left, along the small 
aich ; thence through the large curvature, from left to right. 
The bolus, as it enters the cardia, turns to the left, .... 
. • descends into the splenic extremity, and follows the great 
curvature towards the pyloric end. It then returns in the 
coarse of the smaller curvature, and descends into the greater 

o FohmaDD, 8ur Le$ Vaiueaux Lymphatiguei, p. 17. 
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curvature, to perform similar revolutions. These revolutions 

are completed in from one to three minutes 

They are slower at first than after chymification has consider- 
ably advanced." So that if food remains in the stomach three 
hours, it will have been gently churned round two or three 
hundred times, and hence can easily be conceived to be incor- 
porated into a pretty uniform mass, while at the same time 
there is a continual bedewment of its surface by the gastric 
juice poured out on all sides, and a continual removal of the 
more fluid parts by absorption. 

Section IV. A. — The Gastric Juice. 

The fluid secretion which is churned up with the food in the 
stomach, consists of a mixture of saliva and gastric juice. It 
is this mixture which Dr. Beaumont saw incorporating itself 
with and dissolving the mass, during its constant and repeated 
revolutions round the stomach of the Canadian voyageur, which 
he was enabled by such a singular fatality to inspect, and upon 
which the observations of Dr. Eobertson of Edinburgh,* and 
Drs. Griinewaldt and Schrdder of Derpt,f have been made — 
less perfectly, because of the small size of the fistula, but more 
instructively because of the advances of science since Dr. Beau- 
mont's day. It is the action of this mixed fluid*upon the ali- 
ments of different natures that they have recorded. It was this 
which Professors Tiedemann and Gruelin obtained by killing 
dogs, and Drs. Spallanzani, Braconnot, Leuret, and Lassaigne, 
by means of sponges tied to a string, which could be swallowed 
and brought up again. Practically, too, it is this mixture which 
we have to reckon on as that to which our meals are exposed 
during their protracted stay in this viscus. Drs. Blondlot and 
Bardeleben obtained it for experiment by means of making 
gastric fistula? in dogs, and so added much to our knowledge of 
the reactions of this compound secretion. 

Yet, for every purpose, it is no doubt better to have a dis- 

* Edinburgh Monthly Journal, 1851. 

f Disquisitionca de Succo Gattrico ffumano Ope FUtuloi Stomachalis instiiuiae. 
Dorpati. 1853. 
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tinct notion of the secretion of the stomach alone^ to know 
what power, if any, the saliva adds to it, and what it possesses 
independentlj. At the Derpt laboratory, therefore, they have 
made a great stride, by tying the saliva ducts before the gastric 
juice was collected for observation ; and the experiments made 
there by Drs. Hubbenet, Bidder, and Schmidt, have a peculiar 
value given them by this ingenious device, applied when the 
physiological reaction of gastric juice by itself requires study. 
Whenever, then, they speak of "^ure" gastric juice, it is under- 
stood to be obtained from an animal with a gastric fistula, and 
with all admixture of saliva prevented by the operation above 
mentioned. The animals thus treated were two dogs and a 
sheep. 

Section IV. B. — Appearance to the Eye, 

The following description of the more obvious qualities of 
the secretion in question, is from the pen of Dr. Bidder : — 
" Fresh gastric juice, even when the animals have been kept 
for twenty-four hours or more without nourishment, is never 
quite pure, but is contaminated by remains of food, hairs, and 
the like, which have been swallowed. Often indeed there flows 
out in great drops from the canula, a perfectly clear and trans- 
parent secretion, but unfortunately this generally soon becomes 
troubled by the admixtures above mentioned. Through them 
the gastric fluid of the dog is, as a general rule, tinged of an 
ash grey or brownish hue, while that of the sheep looks grass- 
green or olive from the abundant remnants of their vegetable 
diet. In sheep, such admixtures are much more conspicuous 
than in dogs, because the store of food which is detained in the 
first stomach is still considerable after thirty-six hours' fasting, 
and 18 constantly passing into the rennet stomach in small de- 
tachments. The fourth stomach, therefore, would seem to be 
in a continuous state of activity, and hence we are able to ac- 
count for the proportionably greater amount of its secretion in 
sheep than in other animals. Filtered gastric juice was always 
a clear transparent fluid, in the dog limpid or yellowish, in the 
sheep of a clear brown colour. What remained on the filter was 
a mixture of very various substances. There were to be seen 
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under the microscope fragments of digested muscular fibre and 
areolar tissue ; fat globules coagulated bj cold or still fluid ; 
starch granules, which became blue with iodine; pieces of 
broken-up vegetable tissue, which last, in the sheep, were the 
chief constituents of the mass. Of rarer occurrence are the 
large fiat epithelial scales from the mouth, which in dogs with 
the salivary ducts tied, were to be found especially in the frothy 
tougl) lumps of mucus (see before, page 69) which in fasting 
beasts were emptied out with the contents of the stomach, swim- 
ming on the fluid secretion. Still rarer, and quite exceptional, 
were the cylindrical epithelial scales of the gastric mucous mem- 
brane. But there were constantly present larger or smaller ac- 
cumulations of rounded bodies, one three-hundredth of a line in 
size, unaflFected by acetic acid, which were imbedded in, and 
held together by a tough structureless transparent mass."* 

A description, so similar that it is not worth repeating, of the 
appearance to the eye of the gastric juice of a healthy Esthoni- 
an peasant with a fistulous opening into the stomach, is given 
by Dr. Griinewaldt in his recent disquisition lately quoted; 
and indeed it difiers in no important particular from that of the 
Canadian by Dr. Beaumont ; so that we may consider that all 
the more minute particulars recorded above of the dog's would 
be equally true of human gastric secretion. 

Section IV. C. — The Stomach Cells. 

It is the rounded bodies above mentioned, which have been 
already described under the name of " rennet cells" (see before, 
page 74), as being visible in the pocket-shaped glands of the 
gastric mucous membrane, and also in the mucus which covers 
it during digestion. They are so peculiar in their appearance, 
that one feels disposed to associate them with the special func- 
tions of the stomach, and to view them as the ^^ pqptic ferment,^^ 
the material cause of gastric digestion. 

However, in a strict sense (that is as solid bodies) they are not 
go; for the filtered solution of stomach or of gastric juice, with- 
out a trace of morphic elements, was found by Dr. Bidder to be 
as efficient a digester as the fluid in its original state. 

« DU VerdanungttafU^ pp. 88, 89. 



THB STOMACH. 81 

But this is no evidence against their containing the rennet in a 
solable state in their interior, invisible perhaps from its trans- 
parency, and when discharged by the rupture of the envelop 
diffused through the surrounding liquid. The envelop itself, 
firom its thinness and delicacy, we could hardly expect to be 
discovered when empty. This latter seems to me the most pro- 
bable view of the case, as it allows full force to the facts observ- 
ed by those who consider the presence of the " rennet cells" 
necessary to digestion, and those who would have the gastric 
juice secreted without them. 

Dr. Frerichs in his article on " Digestion," gives the follow- 
ing as bis idea of the process. He thinks that during fasting 
the ''rennet cells" accumulate in the tubular glands, and that i( 
food is taken at the proper time, they are discharged whole, 
and lying among the mucus, or forming the mucus, are gradu- 
ally disintegrated, affording thus a constant supply of ferment. 
The tubes then collapse, again to accumulate their contents 
daring abstinence, during which no full-grown cells escape from 
them. 

There is in this nothing inconsistent with the observation of 
Dr. Kolliker, that in some animals no *• rennet cells" are to be 
found in the mucus. They may be broken up in the glands in 
some animals as a rule, and in some as an exception. 

The invariable presence of some remains of food in the sto- 
mach is an interesting fact. It seems to show that alimentary 
matters find a difiiculty in proceeding along the canal until 
they have been subjected to the peculiar actions of its secre- 
tions. It explains why, when secretion has been suspended in 
the stomach by some pathological condition, the last meal so 
often does not pass into the bowels and cause diarrhoea, but de- 
lays, in expectation of the gastric juice, and when that is not 
provided, is rejected by vomiting, unchanged. 

The other elements besides the food, seen in the gastric juice, 
cannot be considered as part of it. They are sometimes, as 
stated in the passage quoted above, entirely absent, and in a 
state of health are to be found in the smallest quantity. When, 
however, from irritation, a great quantity of mucus is secreted, 
then at the same time these are present to a considerable extent, 
and the efficiency of the gastric juice is diminished. They seem 
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to make the fluid alkaline, or at least neutral, and to destroy its 
peculiar solvent powers.* 

Section IV. D. — Acidity of the Oasiric Juice. 

The reaction of what may in a strict sense be called " gastric 
juice/' is well known to be always acid. In the woman with 
gastric fistula observed by Dr. Grunewaldt, it was as a rule al- 
ways so, except under certain disturbing circumstances. The 
knowledge of these may be of use to us in explaining the neu- 
tral or alkaline condition of the contents of the stomach which 
we from time to time find in our patients. The circumstances 
•were 

1. Lo7ig rest and abstinence.—ThQ gastric juice taken from the 
fasting stomach was seldom acid, the small quantity secreted 
probably having been neutralized by the saliva swallowed. 

2. Mental annoyance. — Dr. Griincwaldt attributes this to the 
tears and nasal mucus being swallowed ; but the observation 
of Dr. Beaumont, that anger and other mental emotions stopped 
the secretion of gastric juice, would seem to indicate the like* 
lihood of a suspension of the natural flow of the acid liquid 
from such a cause, as the true explanation. 

8. Tlie presence ofmxich mucus. — This may act in two ways — 
viz., by obstructing the flow of the juice, and by neutralizing 
it when it has been excreted. It explains the not uncommon 
occurrence of alkaline vomit in diseases which increase the flow 
of mucus. 

Though alkaline or neutral only under the above named cir- 
cumstances, yet independently the degree of acidity appears to 
vary very much, without the possibility at present of any satis- 
factory explanation. Thus Dfs. Bidder and Schmidt found 
that in a dog whose salivary glands were tied, and who lived 
wholly on flesh, 100 parts by weight of the fluid were saturated 
by from uVo to tAV of caustic potass — a limit of variation which 
was exceeded by that observed in a sheep, and that again by 
the comparison between a dog on vegetable and a dog on ani- 
mal diet. 

o Wagncr*B Wort^r^nieh der Phytioloffie, pp. 749—787. KoUiker, Mykro^kop. 
,Anat., ii. 2, 144. 
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It may be considered as settled, that for healthy digestion an 
excess of acid is necessary. 

What acid it is whose predominance is so necessary, has 
afforded a subject to exercise the observers of both the last and 
the present generation. The varying speculations concerning 
it, the number of times that philosophers entitled to the highest 
respect have " shown" opposite results, are calculated to point 
a moral of the fallaciousness of human learning. Several 
acids are present in the fluid examined with several bases — 
which identical one causes the acidity by its being free? Such 
would be the question if two persons always examined the 
same secretion. But suppose, as is the case, that they examine 
a different secretion in different animals, obtained by a different 
method — then a further question arises — is it always the same 
acid ? Does not a different one predominate under different 
circumstances ? and are not these acids, in various degrees per- 
haps, but still all^ efficacious ? 

In dogs, it may be considered as settled, by the experiments 
of Drs. Bidder and Schmidt, that the necessary free acid in the 
healthy state is the hydrochloric. This is the result of eighteen 
experiments made upon the gastric juice of the animals named 
after fasting from eighteen to twenty hours, in all which there 
was found free hydrochloric, and not a trace of any organic 
acid.* 

In sheep there was always found free hydrochloric, and 
mixed with it some lactic acid, but no more of the latter than 
was accx)unted for by the continuous presence of amylaceous 
food. The mineral acid was constant, the organic variable. 

These experiments are so convincing, that Dr. Lehmann is 
even induced by them to surrender in the latter part of his 
work a very positive opinion which he had expressed in an 
earlier volume — an instance of candour which deserves to be 
recorded to the credit of science.f 



o The absence of organio acid is an important point ; because Dr. Bernard 
has pointed out that lactic acid is capiiblc of decomposing chlorides ; and con- 
sequently, that if it is present, free hydrochloric acid may be formed from the 
kitchen salt existing in all secretions and in most food. 

f " One result of Schmidt's analyses is that this admirable observer, in entire 
contradiction to my inrestigations, has not only detected free hydrochloric acid 
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Dr. Lehmann does indeed find lactic acid in the stomach of 
dogs fed before death, but then that may be the result of the 
decomposition of the food. 

But what we have to do with is our own species — fiominem 
pagina nostra eapit. And here, as the circumstances under 
which the stomach can be placed are more varied than in other 
animals, so the acid it requires to aid in its duties is more 
varied also. In that taken from Dr. Griinewaldt's patient 
under the same circumstances as that obtained from dogs — 
namely, aftei' abstinence from food^ Dr. Schmidt, in three analy- 
ses, could find no trace of free hydrochloric acid.* But in 
two subsequent analyses by Dr. Schrdder, of gastric juice from 
the same woman, after the stomach had been excited by the swal- 
lowing of some insoluble substances (dry peas), there were found 
indubitable evidences of a calculable proportion (viz. 0*2 in 
1000 parts) of hydrochloric acid and an absence of lacticf 

The examination of vomits in health and disease would seem, 
at first sight, capable of determining this question ; and such 
observations might be made on a large scale. But it must be 
observed that we do not, in such cases, get the really natural 
secretion ; the mere fact of the vomiting shows that the stomach 
contains something which is improper for it, or is excited in 

in the gustric juice of dogs, but also demonstrated beyond all doubt th9 abwnct 
of lactic acid in all the cases which he observed." — ^Lohmann's PAy«. Ohemitf 
iii., 331, and i., 08 

o DiiquitUio de Succo Gastrieo^ &c., auctore Otto a Grunewaldtf p. 47. 

t Sued Oastrici Humani vit DigeHiva, &c.» auctore Ernesto de Schroder, p. 
87. Dorpati. 1853. 

The annexed comparison of the quantities of muriatic acid found in several 
specimens of gastric juice, puts the matter in a condensed li^t : — 

In that of dogs free from saliva ) 

(Bidder and Schmidt) \ ^^^^ P*^*« ^^ l^^O- 

In that of dogs containing saliva ) 

(Bidder and Schmidt) \ ^''^S? 



>• it 



In that of sheep containing saliva ^ 

(Bidder and Schmidt) ^ 1*234 

In that of human species fasting con- i 

taining saliva (Schmidt) ( '^one. 

In that of the human species cxcitod 

by insoluble substances and conntain- | 0*2 

ing saliva (Schrdder) 



<« .4 



« • 
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some abnormal way, and it is not fair to draw conclusions from 
such examinations. 

On the whole the evidence at present seems to point to the 
conclusions (1st) that most probably fret hydrochloric acid is 
normally present in the healt/iy gastric juice when it freely exudes 
on the presence of a natural stimulus] (2nd) that it is present in 
much smaller quantities iii men than in dogs ; (3rd) that in men it 
may be easily neutralized and rendered undiscoverable by the gastric 
juice being overpowered by a comparative excess of mucus or saliva^ 
normally in excess in fasting, abnormally so in disease. 



Section IV. E. — The Ferment Substance. 

With the acid there is always present an albuminous matter 
coagulable at 100® Centigrade, which is absolutely necessary to 
the solvent powers of the gastric juice, and which thence has 
been named "Pepsin," or "ferment substance." Either name 
is good enough, if its employers will not necessarily attach any 
theory to it. It is, in fact, gastric juice without its water and 
without its acid, and therefore with its powers dormant though 
undestroyed. 

The quantity of this substance contained in the gastric juice 
of different species of animals differs according to the nature of 
their food. Thus, in the analyses made in the Derpt labora- 
tory, that of a sheep was not only more watery than the dog's, 
containing in fact only half the proportion of solid matter, but 
the solid matter contained also a much less proportion of fer- 
ment. In the sheep not quite 14 parts in 1000 consisted of 
solid matter, in the dog 28 parts : and of this solid matter but 
29 per cent in the sheep, while in the dog from 60 to 63 per 
cent, was ferment. In Dr. Griinewaldt's peasant, while under 
his care, the gastric juice contained 43*4 parts per 1000 of solid 
matter, and 36*6 of this was ferment.* 

This fact seems partly due to the immediate circumstances 
under which animals are placed ; for in a dog fed on vegeta- 
bles the proportion of ferment in the solid matter was muck 
lowered, viz., from the mean of 62 per cent., to about 48 per 

® DitquUUo de Su90o Gatfrico Ilumano^ p. 47. 
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cent., but partly also to the natural constitution of the species, 
for at its minimum it was not so low as the sheep's maximuuL 

In Dr. Griinewaldt's patient too, who while living in town in 
free quarters and taking fnll advantage of such comfortable cir- 
cumstances produced the large quantity of ferment above 
named, a great change was made by a return to the spare diet 
of an Esthonian cottage. Dr. Schroder's analyses were made 
four months after Dr. Griinewaldt's, and when the patient had 
been at home some time; and then instead of 43 parts, but 5^ 
parts of solid matter, and instead of 36 but 3 of ferment, ap- 
peared 1* 

This subject seems to open the path to a series, of investiga- 
tions which would be of the highest scientific value, and most 
important in a practical point of view, leading to rational die- 
tetics and discipline of the sick, and so offering the guarantee 
of " fruits and inventions" to the value of research. Yet the 
investigation is difficult, expensive, and painfully laborious. 
Observations continuously carried on, night and day, for many 
weeks, are indeed, as Dr. Bidder remarks, beyond the strength 
of one individual. When it is stated that in the prosecution of 
one part of their subject alone (the digestive power of gastric 
juice on albumen within the living animal), the Derpt Profes- 
sors have recorded twenty-two series of independent inquiries, 
and twenty-three on its action outside the body, containing to- 
gether as many as a hundred and Hiirty-nine experiments, — 
enough has been said to show not only that it is beyond the 
power of one individual, but that it is beyond the power of any 
number of individuals, if it is not, for the time at least, made 
the whole and sole business of life. When wc add to this the 
natural, and with many the conscientious, repugnance to the 
required sacrifice of animal life, we shall easily understand why 
our knowledge is slowly augmented, and why what is newly 
acquired seems to many to bear a taint, like truths gained by 
the forbidden arts of necromancy or witchcraft. 

The analyses from which I have made the foregoing deductions were con- 
ducted in the Derpt laboratory, and are fully detailed in the several works 
named. They consist of ten analyses of the gastric juice of a dog whose sali- 
vary ducts were tied, eight when he was on animal, and two when he was 

* Sued Oattrici Humani vm Digettiva, p. 87. 
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on vegetable diet ; three analyses of that from a dog whose saliva was allowed 
to flow into the stomach, and two of the fluid from the fourth stomach of a 
sheep, by Drs. Bidder and Schmidt ; three of human gastric juice on full 
diet by Dr. Schmidt for Dr. Grtinewaldt, and two of human gastric juice on 
low diet by Dr. Schroder. In the table on page 88 are compared the 
totals of the several analyses above alluded to, with the addition of the pro- 
portions per cent, of the different solid matters, so as to show at one glance 
the results of the whole series of experiments. 

The diief points in the annexed analyses have been commented on in 
the larger type. We may remark however in addition the great excess of 
neutral salts, in proportion to the other ingredients, in the herbivorous 
animal. Their proportion per cent in the solid residue is thrice what it is in 
the dog. An of the salts indeed are in excess, except those of lime, a differ- 
ence from the others which is to be accounted for by the quantity of bones 
and other parts abounding in this base which dogs eat 

May it not be presumed that these varieties in the gastric juice of different 
animals and under different circumstances are an arrangement by which the 
body becomes accommodated to the changes and chances of life ? May we 
not hope to learn much that is useful to us by more extended observations 
made in the careful manner of the Russian professors and their pupils ? 

Ultimate analysis does not give any assistance in explaining the peculiar 
action of the ferment. It is an " albuminoid substance,'* — and that is per- 
haps all that can be said about its composition, for albuminoid substances do 
not differ in respect of their quantum of carbon, hydrogen, oxygen, and 
nitrogen, more than one chemist differs from another in his estimate, — is 
precipitated by bichloride of mercury and acetate of lead, and is decom- 
posed by boiling and anhydrous alcohol. It may be separated from its com- 
pounds (f.e., with mercury and lead) by sulphuretted hydrogen, and in that 
state exerts a powerful solvent influence over coagulated albumen. 

On the observations made previously by Wasmann on this ferment or 
*• pepsin/' Dr. Schmidt, in 1847, in his work Veber das Weaen dee Verdau' 
tmgsprocesses, grounded a suggestion, that the gastric should be looked upon 
as a conjugate acid, compounded of the ferments substance and hydrochloric 
acid. This theoiy and the objections to it are fairly and fully stated in 
Lehmann^s Physuilogical Chemistry (immediately after the last quotation). 
It is purely a chemical question, with no bearing at present visible on physi- 
ology, so to that book the reader may be referred. It answers our pur- 
poses better to view the free acid and the ferment^ or " pepsin,'' as separate 
parls of the gastric juice, dependent indeed on one another for potoers of action 
but not for existence as substances. 
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Section IV. F. — Action of the Oastrtc Juice on Nitrogenous Food. 

Here lies the main business of the fluid as a solvent. Almost all 
the albumen and albuminoid matters,* submitted to the stomach 
are coagulated and insoluble in water. The gastric juice has to 
make them soluble. This task it accomplishes not by dissolv- 
ing them in itself, and accompanying their course all along so 
as to keep them in a state for absorption — this indeed would 
serve the purpose, but the plan adopted is still more eflBcient : 
the nature of the substances is changed; so that in future, even 
when the gastric juice is all gone, they are of themselves inde- 
pendently still soluble. And this is done not to coagulated 
alone, but to uncoagulated albumen. The latter appears in its 
raw condition to be not fitted for absorption ; and it is there- 
fore, equally with the coagulated, formed into an independent 
new organic substance, which has been called " Peptone." In 
this state the nitrogenous matters are not only not coagulated, 
but they have lost the power of coagulating at all, or of setting 
into a jelly, or in fact acting in any way as they did before. 
"Peptone" is truly a new body, which is soluble not only in 
water, but in alcohol, if diluted, and does not any longer form 
insoluble compounds with the metallic salts. 

** Mialhe and Pressat have endeavoured to prove that fresh white of egg 
can penetrate animal membranes only when the latter have attained a high 
degree of decomposition : however, repeated experiments on different animal 
membranes, first treated with alcohol and afterwards with water, have shown 
us that for albumen, &c.. they are not absolutely impenetrable. What how- 
ever is beyond all question, is that these substances go through membranes 
with great difficulty, and that their diffusion equivalent, as Graham has 
shown in the case of albumen, is exceedingly low (Dr. Graham found the 
equivalent of sugar 8^ times, and that of kitchen salt 19 times greater than 

^ By "albumen," "albuminoid matters," and similar exprcsHions in the sub- 
leqnent pages, will be meant that group of organic bodies which, on Dr. Muldor^s 
hypothesis, are called Protein compounds, viz.. Albumen^ as it exists in white of 
egg, serum of blood, &c. ; Fibrin, as in meat and blood ; ViUliin, as in yolk of 
egg ; Glofnilitif as in blood globules, the crystalline lens, &c. ; Catein, as in milk 
cheese ; Vegetable fibrin contained in the ferment of yeast, of almonds. &c. 
They are distinguished from glues and gelatin by their citron colour when heated 
with nitric, and their purple colour with muriatic acids, and other characteris- 
tki detailed inDr.Lehmann'sPAytto^. CAemif/ry, vol. I " Protein Compounds.'* 
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that of albumen). On this lies the ground for the observation, that protein 
compounds, apparently all ready for use as nutriment, require a change hj 
the digestive juices previous to absorption. Without the gastric and intes- 
tinal juices even soluble albumen and casein are taken up in far too little 
quantities to suflice for the nourishment of the &ame.'** 

The agent ia this formation of " Peptone" being the gastric 
juice, the essential property of which is to contain its peculiar 
ferment and some free acid, several points present themselves 
which the investigations of Drs. Bidder and Schmidtf do more 
to clear up than any that have preceded them. These are — 

1. Is the action of the gastric juice in the body the same as 
it is out of the body ? Has the contact of living membrane 
any influence over this mysterious fermentation, or can it be 
conducted also in a test tube ? 

2. Is the free acid ahne sufficient to accomplish the solution 
or fermentation of albumen ? 

3. Is the fermentation at all proportionate in rapidity or force 
to the amount of free acid ? 

4. Has it any relation to the degree of ordinary decompo- 
sition ? 

5. Ia the ferment a soluble or insoluble substance ? that is, 
is it dissolved in the water of the gastric fluid, or does it con- 
sist of the organic forms (epithelium for instance) floating 
therein? 

6. What is the effect of temperature above and below that 
of the body ? 

7. What is the effect of greater or less concentration of the 
secretion? that is, of the addition of water? 

8. How does the admixture of saliva act ? such as takes place 
in the normal condition. 

9. The consequence of the admixture of bile ? such as takes 
place in some pathological states. 

10. In what amount can albumen be dissolved by gastric 
juice? 

In the experiments which answer the preceding questions, 

® Iwehraann's Physiol. Cliemie, iii., 338. 

t Die Verdauvngssa/te, &c. References to individual experiments are given 
farther on. 
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the albuminous substance employed was freshly coagulated 
white of egg, of which a part was preserved to dry and estimate 
its aqueous contents. The rest was put into muslin bags, which 
were inserted, as the case might be, either into test tubes of the 
fluid to be examined, or into the stomachs of the animals 
through a gastric fistula. In the test tubes they were allowed 
to remain from eighteen to twenty-three hours, and in the inside 
of the living animal from two to six hours, and weighed on 
their withdrawal. The loss of weight tested the activity of the 
gastric juice. They were from time to time examined by the 
smell, to find if decomposition was commencing, and its occur- 
rence noted. 

Outside the body (i.e., in test tubes) twenty-three specimens of 
gastric juice were experimented upon, — twenty from the dog's 
stomach, three from the sheep's. On these seventy-one experi- 
ments were tried. Within the body sixty-eight experiments 
were tried on twenty-two specimens of juice, — eighteen on dogs, 
four on sheep. 

1. Is the action of (he gastric juice in the body the same as it is 
out of the body? 

The comparison of the two great classes of experiments made 
within and without the body shows that the action is the same 
in kind or ultimate result, but different in degree or rapidity. 
The conversion of coagulated into soluble albumen or peptone, 
occupies much longer time in the test tubes than in the stomach, 
80 that in them it is very apt to become putrid before the action 
has ceased. 

In sixteen experiments on the gastric fluid, the mean number 
of hours during which the white of egg was kept immersed in 
the test tubes was 18*43, and the mean loss of dry solid sub- 
stance in 100 parts was 43*40, being 2*34 per cent, per hour. 

Omitting two experiments of an exceptional character, the 
mean number of hours during which it was kept in the stomach 
of living animals was 4*06, and the mean loss of weight in 100 
parts 44'96, being 11*07 per cent, per hour. (Omitting the two 
exceptional ones, the number of experiments was sixty-six.) 

So that the conversion of the albumen into a soluble substance 
18 effected nearly five times as quickly inside the body as out. 
To account for this, we have in the first place the constant mo- 
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tion of the live stomach, rolling the morsel round and round ; 
and secondly, the flow of liquid secretion which washes away 
the soluble parts as soon as they become so, and submits a fresh 
surface to the influence. The resemblance in kind of the action 
inside and outside the body may be inferred from the similar 
solubility of the peptone formed. We have, in short, no 
evidence against the assumption, that what holds good of one 
action will mutatis mutandis hold good of another, and that for 
a comparative estimate of the relations of different substances 
to the gastric juice, experiments outside the body are valid.* 

2. Is the free acid alone sufficient to accomplish the solution or 
fervientation of albumen ? 

These experiments were made with dilute muriatic acid alone 
on albumen, and after twenty and twenty-one hours only a 
quarter of the usual loss of weight under the influence of gas- 
tric juice was effected.f 

8. Is Vie fermentation at all proportionate in rapidity or force to 
the amount of free add ? 

It was found that neutral or alkaline juice, such as is to be 
obtained from starved animals, or from the stomach in a state 
of mucous flux, dissolved a very inconsiderable quantity of al- 
bumen : but that when the same fluid was again rendered sour 
with artificial muriatic acid, its power was restored. Again, 
natural juice could have its powers reduced by potash in vari- 
ous degrees, and regain it by the addition of acid. Again, the 
stomach of the dog was found to dissolve albumen with much 
greater rapidity than that of the sheep, being at the s^me time 
much more acid. Comparative reckoning of the quantity of 
albumen dissolved under different degrees of acidity still fur- 
ther confirms the deduction, that the digestive force of Hic gastric 
fluid is in direct proportion to the acid it contaiiis,\ 

These conclusions are of incalculable importance to us who 
profess by artificial means to modify the acts of the living 
body. 

o See Experiments i. 2 — v. 2 — vi. 1 — xiii. 1, 2— xiv. 1. 2 — xv. 1, 2, 3, 4 — xvii. 
1, 2, 3, 4 — XX. 1 — (pp. 7C to 80) and all the experiments inside the body except 
xix. 3 and xxii. 1 — (pp. 81 to 83). 

t Experiments ix. 3 — xi. 3 — xii. 2 — (pp. 78, 79). 

X Experiments ii. 4, 5, &c., in the first series. 
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4. Has it any relation to the degree of ordinary decomposition f 
Within the body the albumen seems to have been so quickly 

dissolved that no foetor was observed in it; but in the test 
tabes the phenomenon was frequently observed when the mix- 
ture was neutralized by potash. In these instances less loss of 
substance than in any others was found, so that ordinary de- 
composition, so far from assisting digestion, would seem either 
to impede it or to go hand in hand with its being impeded.* 

5. Is the ferment a soluble or insoluble substance? 

Repeated experiments were made, which show that filtered 
gastric juice, free from all visible forms of organic tissue, still 
possesses the powers it had before filtration ; indeed, in some of 
the series of experiments (accidentally perhaps), it dissolved 
more than in the natural state. The ferment therefore is a solu- 
ble substance. 

6. Wfiat is the effect of temperature above or below that of the 
body? 

Eight trials of the power possessed by gastric juice, after be- 
ing raised rapidly to the boiling point, and one of it concentrated 
to the consistence of oil at 212°, rendered it quite certain that 
heat destroys the ferment Scarce any loss of substance oc- 
curred, and the appearance of the albumen was unchanged even 
after twenty-three hours. Low telnperatures do not exercise, 
however, any deleterious influence; gastric juice, which was 
absolutelv frozen in four instances, dissolved albumen as well 
as ever. " This," as Dr. Bidder observes, ** must be a great 
comfort to the admirers of iccs."t 

7. What is Uie effect of the greater or less concentration of the se- 
eretion t 

It has just been stated that concentration at a high tempera- 
ture in the open air destroyed the properties of the juice. Such 
however was not the case when the temperature was lower, as 
when it was dried in vacuo over sulphuric acid. It could then 
be concentrated, and again diluted with water, without the loss 
of its power. There is here an hiatus in the series of experi- 

^ Experimenti i. 8, 4, 6, 6— U. 2, 8, 4— iii. 1, 2— iv. 2— v. 8, 4, 6, 6— vii. 2— 
Tiii. 2— xi. 2— of the first class, 
t Experiments Ix. 1, 2 — ^x. 1 — ^xi. 1— xW. — xvU. 
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meats ; one is required upon the concentrated juice unthout re- 
dilution.* 

8. JEfow does the admixture of saliva act t 

Since to be mixed with saliva is the normal fate of the gastric 
juice, the question, is a natural and important one. It appears 
that such admixture does not in any degree aid the solution of 
albumen. For in the experiments with the mixed secretions 
inside the living stomach of dogs, the per-centage of dissolved 
albumen was, on the average, by no means so high as when 
the salivary ducts were tied. Whilst in the latter the mean 

Of 9 experiments for 2 bouts, gave a loss of 20 per cent. ; 

Of 9 experiments for 4 hours, a loss of 62 per cent. ; ^ 

Of 9 experiments for 6 hours, a loss of 76 per cent 

In the former the mean 

Of 9 experiments for 2 hours, gave a loss of 26 per cent ; 
Of 9 experiments for 4 hours, a loss of 45 per cent. ; 
Of 9 experiments for 6 hours, a loss of 65 per cent. 

This systematic and regular diflference cannot be accidental, 
and may be rationally supposed dependent on the relative neu- 
tralization of the juice by the alkaline saliva swallowed. 
Therefore where there is an excessive secretion from the sali- 
vary glands, either in the species or the individual, we may 
expect that starchy bodies indeed will be rapidly digested, 
but that albumen will become but slowly soluble. 

9. The effect of the admixture of bile, even when not to the 
extent of neutralizing the acid of the juice, is utterly to anni- 
hilate its powers. Indeed, in three experiments not only was 
there no loss, but an actual increase in substance of albumen, a 
circumstance probably due to the difficulty of washing the bile 
away.f 

10. The amount of albumen ichich the gastric juice is capable of 
dissolving is not well shown by the series of experiments that 
have been quoted. Though convenient as a medium of com- 
parison, the solid white of egg is not in a form fit to allow the 
full action of tlic ferment. This is clear from a series of two 
experiments in which beef was used, and where, even when 

® Experiments xix. 1, 2, 3. 

t Experiments xiv. 3, 4 — xx. 2. 
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alkaline and out of the stomach, the juice dissolved considera- 
bly more than the average per-centage bj weight of the sub- 
stance. Hence, Drs. Sidder and Schmidt freely allow that their 
reckoning of 2*2 parts of albumen as the amount capable of 
being converted by 100 parts of juice, is much too low, and 
that Dr. Lehmann's estimate of double that quantity is proba- 
bly nearer the truth. 

Skgtion IV. G. — The Gastric Juice in the Human Species. 

The quantity of gastric juice secreted in twenty -four hours 
has been already stated to have been determined by Drs. Bid- 
der and Schmidt in the case of dogs to amount to about a tenth 
part of the weight of the body. Assuming the same to hold 
good of our own species, a man of ordinary size would daily 
secrete fifteen or sixteen pounds of the fluid. But it must be 
recollected that the habits and diet of different animals are so 
different, that what is true of one race is by no means necessa- 
rily true of a second, and individuals even may, in a minor 
degree, be supposed to differ one fron> the other. 

Astonishment has naturally been expressed at the enormous 
activity of the circulation through the mucous membrane, and 
it has been questioned whether it is not something peculiar to 
the animals operated upon, or to some oversight of the opera- 
tor. In fact, no one is willing to believe that he has all his life 
been secreting daily an amount of fluid so greatly exceeding 
former calculations* without knowing anything about it. 

® Dr. Lehmann hod reckoned the secretion of gastric juice in a man at four 
pounds only per diem. Hie estimate is made in the following way : — 

100 parts of fresh gastric jaice firom a dog e£fect the conversion of 5 parts of 
dry albomen : 

An adalt man takes into his stomach about 34 ounces avoirdupois of dry albu- 
men in twenty hours : — 

Hence to render that quantity soluble there is required not above 4 pounds of 
jaic^. 

The steps of the argument open to fiallacy are the following : — 

First, it is assnmcd that humaa gastric juice is as strong a solvent as canine. 

Secondly, it is assumed that no more gastric juice is poured out than just 
enough to contain the solvent for the required amount of food. This is unlikely, 
becaote we know that most animals in good circumstances frequently take more 
food than they require, and yet Uicy are able to dissolve it ; and therefore it is 
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Great interest therefore attaches to the opportunity lately 
aflEbrded to Dr. Griinewaldt, of measuring the gastric juice of 
our race, in a patient with a stomach fistula, which had existed 
from childhood, and did not in the least degree interfere with 
the general health. 

Dr. Griinewaldt obtained from this individual, on an average 
of sixty-two hours, at different periods of the day, 584 grammes 
an hour of gastric juice.* This gives fourteen kilogrammes, or 
nearly thirty-one pounds avoirdupois, as the quantity secreted 
by a stout healthy person of fifty- three kilogrammes weighty in 
twenty-four hours. 

If our astonishment was excited by the experiments of Drs. 
Bidder and Schmidt, how must it be doubled by this confirma- 
tion of them on the human species, who secrete not one tenth, 
but, according to this calculation, nearly one-quarter of their 
weight of gastric juice daily? 

It is to be observed truly, that the individual described had 
a very large appetite, and thought it a duty to take advantage 
of the free commons afforded ; but against that possible aug- 
mentation of the usual Ijuantity may be reckoned that which, 
under every precaution, would not fail to escape from the 
pylorus and be lost. It is diflScult not to conclude that the 
human stomach exceeds much the dog's in the amount of its 
secretion. 

What an importance this consideration attaches to the stom- 
ach I From the membrane which lines that comparatively 
limited space, there is fluid daily exsuded equal in quantity to 
the whole measure of tlie blood, to a fourth of the weight of 
the body ! How essential must be the health of this part ! 

The variations in quantity during health, as far as known, 

probable tliat they make habitually more than a bare sufficiency for ordinary 
occasions. Great quantities of gastric juice must keep constantly oozing; out of 
the pylorus, and being wasted, so far as stomach digestion is concerned. Much 
too is neutralized by the alkaline saliva. Then it is to be observed that Dr. 
Lchmann \ui» reckoned only for the solution, and not for the continuous inter- 
mediate circulation through the mucous membrane. 

^ Disqmsitio de Succo Oa$tnco Ilujnano Ope Fiatnlas Stomachalis indagcUce^ auctore 
Otto a Griinewaldt, p. 35. From the whole iiuantity passed out through the 
fistula a deduction was made for saliva, the probable amount of which was esti- 
mated, as far as possible, by experiment. 
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seem solely dependent upon the demand. In Dr. Grunewaldt's 
patient, after rest and eating, as for instance in the morning, a 
minimum was found, and that little was alkaline, probably from 
the saliva swallowed ; when food was taken or anticipated, 
it was copious and acid ; the same indeed was observed in the 
dogs of Drs. Bidder and Schmidt, and is probably traceable to 
the p^chical influences of the nervous system over the se- 
cretions : — when the mind was dormant, the stomach slept too, 
when its attention was directed to the necessity for forming 
gastric juice, the organ was in full activity. 

Herein probably lies the advantage of rest and relaxation 
before meals. The hurried merchant, who bolts his food as a 
parenthesis between two entries in the ledger, has no gastric 
juice ready to digest it ; while " the man of a good heart," who, 
as the son of Sirach says, *' hath a care for his meat and diet," 
and consequently gives himself time to anticipate dinner with 
some pleasure, gets his stomach and salivary glands into a state 
equal to their duties. 

The leading points in the physiology of the gastric juice, 
made out by the experiments of Drs. Bidder, Schmidt, and 
Hubbenet, upon that of dogs, appear from corresponding trials 
made by Dr. Schroder in the just quoted case of gastric fistula 
to hold good of men also.* 

The principal differences seem to depend on the fact — that 
in our species, whilst the saliva is much more powerful, both 
in its peculiar action in converting starch into sugar and in 
arresting the activity of the gastric 'juice, the secretions of the 
stomach on the other hand are weaker in their influence on 
albumen than in the canine race. 

This slower dissolution appears clearly from the following 
comparison of two sets of experiments : — 

Dr. Hubbenet found that coagulated white of egg introduced 
into the stomachs of dogs, lost 

in two hours 21*17 per cent of its weight, 
" four " 46-80 " •* " 

" 81Z " 7713 " •* " 



i Qattfki Hu$nani vU Di^Uiva, auctore E. Schroder, pp. 24—82. 
7 
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While in the stomach of the patient with gastric fistula, Dr. 
Schroder found that it lost 

in five hours only 23*6 per cent, of its weight, 
''eight *' 3913 ** " *• 

These observations by the balance were further confirmed 
by those made with the microscope. Dr. Schroder found that 
two hours in a dog's stomach disintegrated muscular fibre as 
much as three and three-quarters in the human stomach ; and 
that this was even more striking in short periods, for an hour 
in the dog's stomach produced a swelling of the ultimate fibres, 
and destruction of sarcolemma, such as was never seen at all in 
the human ; and even five minutes, by which no impression at 
all was produced in the human stomach, had in the dog's de- 
nuded the bundles of muscular fibres of their cellular envelope. 

So striking is this difference, that Dr. Schroder doubts 
whether meat is ever entirely digested in the stomachs of our spe- 
cies, and whether its complete disintegration is not left to the 
action of the intestines; though in dogs he has no hesitation in 
allowing all albuminous matters to be entirely soluble in the 
gastric juice. 

It is impossible not to connect this deficiency in one animal 
and superiorit}' in another, with the differences before noticed 
in the acids which are found in the secretion. Dogs have been 
already stated always to secrete hydrochloric acid in considera- 
ble quantity, while men, when they secrete this acid at all, do 
so to a much less extent. 'Now, in no other important respect 
are the gastric juices difierent from one another in a chemical 
point of view. When, then, we further know that hydrochloric 
acid, even alone in the laboratory, has a very potent solvent 
effect on muscular fi^re,* there seems no way of avoiding the 
conclusion that it is through its influence that we are surpassed 
in our digestive prowess by the canine race. 

It might be thought that the inferior solvent power over 
albumen of human gastric juice may be partly dependent on a 
greater state of dilution, as well as on its want of acid. We 
have read (page 96) that man pours forth nearly a fourth part 

*WeU shown in Otto F unkc' b Physioloff. -4</<MtoLchmann*s Phys. Cliemie, pl.xv. 
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of his weight) and the dog only a tenth of his weight, of this 
fluid daily ; and we might therefore suppose the former to be 
more watery ; but such is not the case ; for from the analyses 
of Dr. Schmidt and Dr. Griinewaldt's patients' gastric juice, 
compared with that of dogs under equal circumstances (that is, 
fall diet), it appears that in fact the canine is the most dilute of 
the two (page 88). It is probable that the carnivorous animal 
excels us principally by the acid he is able to secrete. 

It is obvious that the great activity and high solvent power 
of the gastric juice must be of great advantage to an animal, 
which even in the domestic state and still more in the wild 
state, can only get food at long intervals, and must then lay in 
a large stock, and which is obliged to disintegrate solid tough 
flesh and bones in an unprepared condition whenever it can get 
them. It would be interesting to know whether hereditary 
domesticity has at all diminished such virtues, and whether 
wolves, hyenas, &c., do or do not possess them in still greater 
perfection. A further subject of inquiry interesting to science 
would be, whether art might change nature ; whether habitua- 
tion to vegetable food might in one or two generations increase 
the solvent action of the dog's saliva and diminish that of his 
gastric juice; whether a converse experiment might have an 
opposite effect in a sheep, &c. 

There are three practical reflections which this superiority of 
dogs to men suggests; two physiological, and one medical. 
The first is that, not being fitted for the wild carnivorous state, 
we must not attempt to live as if we were. We must not 
gorge meat largely at rare intervals, and then go without food 
till the time comes round for our infrequent heavy meal; but 
we must give moderate and frequent employment for that gas- 
tric juice which we can always indeed make, but not in large 
quantities. We must also not forget to mix with it a full pro- 
portion of that vegetable diet which our stronger saliva enables 
us to digest better than purely carnivorous animals. 

A second physiological reflection relates to the quantity of 
water natural to our gastric juice. Had it been merely the di- 
lution which made it weak in po^ver, we might increase the 
strength in some degree by abstaining from diluents during . 
meat meals ; and in fact, on theoretical grounds, advice to this 
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effect has been given ; but practicall j it does not answer, ex* 
cept in cases where persons bad previously been in the habit of 
overgorging — they indeed, by leaving off drinking during food, 
are forced to eat less — but for rational feeders the advice is in- 
jurious, and a moderate meal is certainly easier digested when 
diluents are taken with it Experimental philosophy now ex- 
plains the result of practical observation. 

The medical reflection is, that where from circumstances 
gastric juice is either absolutely or relatively deficient— either 
too little being secreted, or too little to dissolve the quantity of 
food required to be ingested — then acids, especially the muriatic 
and lactic, seem especially indicated as medicines. 



CHAPTER V. 



THE SMALL INTESTINES. 



Immediately after the pylorus the papillary arrangement of 
bloodvessels is again adopted, and carried out to its fullest de- 
velopment in the villi. It is no difficult matter to inject them, 
and fair specimens may be seen in every museum. The exqui- 
site velvetty surface thus produced is one of the most beautiful 
objects possible, and gives some faint notion of the glow of 
healthy life in the same quarters. 

Section I. — The Epithelium of the Sitiall Intestines. 

The pile is here so long and the epithelium so thin, that it 
does not fill up the interstices so as to produce a smooth super- 
ficies, but follows the whole projections and depressions, and is 
a complete cast of the shape of the villi. 

This extreme delicacy of texture, combined with liability to 
change by chemical agents, even by water, seems to be the 
reason why the epithelium in these parts has only of late years 
been detected, and is a grievous impediment to the improvement 
of our acquaintance with it. We know however enough to re- 
cognise its prime importance in the act of absorption. 

Absorption has hitherto been spoken of with reference only 
to water, and things soluble therein. It has been described as 
passing through solid organic membranes in accordance with a 
series of laws called endosmosis. But this inter-penetration of 
substances one into the other athwart organic solids saturated 
with water, is shown in dead membranes only in the case of the 
substances being dissolved. "We have but little experience, it is 
true, concerning a similar transmission of insolubles, nor are its 
laws yet investigated ; but the facts can hardly be doubted. I 
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have before alluded to the subject as regards membranes in 
general (see page 26), but perhaps the most striking instance of 
this transmission of insolubles is afforded by the intestinal epi- 
thelium. Fat or oil, whose antipathy to water points a proverb, 
can be seen in its passage through the individual cells — I mean 
not between the cells, but in the interior of their substance. In 
an animal killed after an oily meal, many of the villi are seen 
studded over with pearly drops, glistening and refractive. 
These drops are seen to be oval, and to be just the shape that 
the epithelial cells would be if distended like full bags. Other 
villi are quite dark by transmitted light, and show white by 
reflected light, being in fact quite filled with oil in round drops. 
Loose cells distended by oil may also be found floating. 

At the same time milky (that is oily) chyle appears in the 
lymphatic vessels, and an increased amount of fat in the portal 
blood. 

So that the passage of oil through the coat of the cell into 
its interior, and backwards into the lymphatic and blood vessels, 
is brought under the cognizance of the eye. 

The stages of this passage are traced by Professor Kolliker as follows : 
" The fat of the chyme penetrates at first only into isolated epithelial cells 
in different parts of the villi, so that in each of them there is soon to be seen 
a large glittering oval drop. Soon the number of these cells with fat in 
them increases, and then the villi take on all sorts of various appearances by 
reason of the irregular varieties of cells, some filled with fat, some shining 
quite clear, and some empty and flat. Often the villi look as if they were 
set with pearls. At last all the cells get filled with these drops, and the epi- 
thelium by transmitted light appears quite dark, by reflected light whitish, 
and that colour is then general throughout the whole villus. 

" With this repletion of the whole epithelium, absorption commences, al- 
though in this stii^e the lymphatic vessels contain nothing yet. What how- 
ever is the first thing observed is a brcaking-up of the great oil-drops in the 
cells into a muliiuide of moderately fine oil-molecules. When this has taken 
place, these dropleti*, (viz , the molecules) penetrate through and through on 
all sides into the parenchyma of the individual villi, fill it continuously more 
and more, and arrive at last at the interior of the central chyle vessel, of 
which they fill the entire length. Meanwhile the intestinal canal is continu- 
ously pouring in new fat. not however in the form of large drops, but hence- 
forth only little molecules or droplet.s, of the same sort as were formed in the 
cells in the second stage. On the other hand, they are visible on a later view 
occasionally in the interior of the villi, great round oil-drops, which, especially 
at the end of the villus, attain a greater development. 
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" I have not been able to trace this process step by step in the human sub- 
ject yet, but here too there are to be seen, in the first place cylinder epithe- 
lium filled with oil-molecules, and secondly collections of larger and smaller 
oil-drops in the parenchyma of the villi, especially at the tip and centre of 
them. So oflen has this been the case, that I have not the slightest hesitation 
in assuming the same phenomena to take place in man as in oth6r animals, 
without however pronouncing absolutely that each identical phase above 
drawn is exhibited here.*'* 

In order to account for water and oil being both transmitted through the 
membrane, and perhaps other matters also equally incapable of union, it has 
been suggested that some of the epithelial scales are suitable for one sub- 
stance and some for another. The opinion has been ascribed to Professor 
E. H. Weber, but his words as quoted by Professor Lehmann, do not bear 
out the justice of the ascription. The following experiment by Drs. Bidder 
and Schmidt seems at all events to bear strong testimony against the idea. 
Butter deeply stained red by boiling with alkanet was administered to some 
cmts. This dye-stuff is well known to perfumers and others to be soluble in 
oil but not in water, not being liable to be washed out by the latter, so that 
it is suitable for rendering perceptible to the eye the road the fat takes, and 
enabling us to decide whether the absorption is restricted to particular por- 
tions of the epithelium or not The cats were killed, and some of the intes- 
tinal villi brought rapidly under the microscope. The epithelial cells were 
seen exhibiting a decided colouring, not indeed red, but yellow from its ex- 
treme diffusion, just as is the case with blood when the globules are looked 
at in small masses. This coloured matter was shown to be fat by the high 
degree in which it refracted light, and was evidently inside the cells and not 
out. Well — this colouring was spread in equal f^ropt^tion throughout the tphole 
number of cellSf and not in greater quantity at the tip or any other place in 
the villus, showing that all the scales were equally concerned in the action.t 



Section II. — The Bloodvessels and Lymphatics of the Small In- 
testines, 

It may be noticed that I have already associated together the 
bloodvessels and lymphatics as parts of the same system. Not 
without design, for in %ruth it is impossible to separate the 
physiological offices of the two in respect of the subject now 
engaging our attention — at all events, in the present state of 
our knowledge. They are both absorbents, and as far as we 
can now judge, the lymphatics occupy the position of assistants, 

o Kdlliker, Mikrot. Anat., ii. 2., pp. 167, 168. 

t Bidder and Schmidt, Du Verdmtmu^ua/te, p. 280. 



104 THE SMALL INTX8TINSS. 

not indeed absolutely essential to the bloodvessels, but vastly 
increasing their efficiency. 

The fine rootlets of a tubular system, which commences in 
the centre of the villi and terminates in the lymphatic vessels 
visible to the naked eye, are not easy to 8ee,pn account of their 
transparency under ordinary circumstances. Hence those who 
have described them have rested on a very few original observa- 
tions. The consequence is, as might be expected, that we have 
different opinions expressed concerning their shape. One set 
of observers say that in the human subject they commence by 
a single root, which forms the axis of each villus ; another set 
that there is a plexus of ramified roots in the same situation ; 
another that there are two or more roots in each. It seems 
agreed that in different animals these varieties occur, so that 
clearly no one absolute type of form is necessary, and it is not 
impossible that all may be found in the same subject on further 
investigation. Such a possibility is rendered more likely by 
the universal irregularity of the lymphatic system as regards 
external form, and the variations which occur in it without in- 
terference with its general efficiency. It is possible, too, that 
the nature of the food in different animals may either cause or 
require a special form of absorbing capillary, that omnivora 
may have all forms, and that the predominance of one or the 
other may be associated with individual peculiarities of growth 
or appetite. 

Professor Kolliker gives a list of the different observations made in regard 
to this point, and concludes them by the following statement of his own ex- 
perience : " I have by my own investigations arrived at a definite conviction 
that in many of the villi there is but one rootlet, although in all the filiform 
and cylindrical, as J. Miiller supposes, I cannot assert such to be the case. 
Like Miiller, I employed ruminant animals in these investigations, particu- 
larly the calf, which often exhibits the villi filled with white chyle A 

dilute solution of soda is a capital medium Sir making this vessel visible 
through its whole extent, and shows its contents yellowish, finely granular 
hke fat, and lying in a line quite separate from tlie membrane. Of branches 
and plexuses not a trace is to be seen ; and after the examination of a num- 
ber of villi, where the chief vessel is most obvious, the conviction becomes 
all the more certain that there is but that single vessel; and the examination 
of other mammals makes the impression still stronger." He then explains how 
easily a row of fat globules lying in a consecutive form may be taken for a 
vessel, and if these are curled round at the end of the villus, how closely 
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tiiej resemble a coil, or plexus. He suggests also the possibility that the 
muscles of the villi might be mistakeA for tubes. The Professor will not al- 
low anything to be a vessel unless it can be shown to have distinct walls. 

In the human subject he says be has been equally unable to detect plex- 
uses or network, but he attributes less weight to these observations, because 
be has never obtained an example of the satisfactory filling of the villi in 
them. In birds he has been equally unsuccessful in detecting ramifications 
of these lacteals or lymphatics of the villi.* 

In the capillary bloodvessels a most powerful aid to absorp- 
tion exists in the rapid stream which is pushed from behind 
and down forwards in front through them. But the same does 
not take place in the lymphatic system; the only current being 
formed by the very fluid which is entering through its walls. 
The flow, therefore, as respects the water at least, may be 
expected to be much slower. But how much slower — how much, 
that is to say, of the circulating twenty-one to twenty-five 
pounds of fluid is taken up directly by the bloodvessels, and 
how much is contributed to the blood indirectly through the 
thoracic duct — is unknown. 

The modes adopted for reckoning the amount of chyje are a good example 
of the difficulties attending physiological estimates. To enumerate author- 
ities, saying that one man, professor at such an university, thinks one 
thing, and another equally distinguished observer thinks another,* makes 
physiologists appear in the light of mere guessers, and certainly lowers the 
sdence in the eyes of the unlearned. But to state the reasons and argu- 
ments which have led to their forming such estimates places them in a much 
better position. Ample excuse is shown for their differences of opinion, and 
the just merit of judging rightly on the light which they possess is awarded. 

Mr. Cruikshank estimated the amount of chyle which passes through the 
thoracic duct at 4 pounds an hour. This estimate is grounded on the rapid- 
ity of motion in the lacteals of a dog's mesentery. This was four inches a 
second, and the same pace he concluded was continued in the thoracic duct. 
Now, besides the doubt which attaches to the latter assumption, an experi- 
ment of this sort on a living^nimal is fallacious, from the disturbance it must 
produce in the ordinary motion of the chyle. 

Mr. Magendie opened the ductus tboracicus in the neck, and observed how 
much flowed out in five minutes. Dr. Bidder repeated his experiments with 
similar results. But it is to be remembered that by this process we remove 
the impediment which a closed vessel presents to the flow of a contained 
fluid, and allow it to proceed too quickly — we are in fact removing the end 

o KOUiker's M%kro9. Anat.^ li. 2, pp. 163, 164. 
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of the cask and expecting the contents to flow at the same pace as out of 
the tap. 

Herr Vierordt proceeds on quite a different plan. He supposes that about 
3 J ounces of dry nitrogenous matter is eaten by a man daily ; the chyle con- 
tains not above four per cent, of such matter ; so that reckoning it all to 
go in by tlie chyle, the amount of the latter would be 5} pounds avoirdupois 
in the twenty-four hours. The uncertainty here lies in the doubt whether 
all the nitrogenous aliment really does enter by the lacteals alone, and also 
in the omission in the estimate of the lymph contributed by the absorbed 
tissues of the body through the general lymphatic system. 

Very similar difficulties would attend the estimate which might be made 
on this principle from the quantity of fat eaten and the quantity contained ia 
the chyle, for direct experiments show still more decidedly in this case than 
in that of the nitrogenous aliments, that much enters directly into the venous 
capillaries. For example, it has been found that after food the blood of the 
portal system exceeds the rest of the system in the quantity of fat it holds, 
more than after fasting (Schmidt),* 

The comparative estimate of the matters taken up by the 
blood capillaries directly and by the lymphatics in the intesti- 
nal canal, is almost as difficult in respect of quality as it has 
been just stated to be in respect of quantity. 

The old idea which constituted them the sole agents for the 
importation of necessaries for nutrition, is quickly shown to be 
untenable by comparative anatomy. We cannot dissect out an 
animaVs lymphatic system, and then see whether he will absorb 
alimentary matters without it ; but nature can do so, and ex- 
hibits to us in the class of invertebrata, animals digesting and 
absorbing all things required for the growth of their bodies 
without these vessels in any form in their intestines. 

The longer we live, the more are the lymphatics deprived of 
their honours. Of late the most recent experimenter on this 
subject. Dr. Bernard, would take away from them altogether 
the reputed conveyance of albumen, and merely make them 
joint carriers with the bloodvessels of fat. He would deny also 
their having anything to do with the taking up of sugar. In 
fact, he views the chyle as simply the lymph formed by the 
destructive assimilation of the intestinal tube without any (ex- 
cept accidental) additions of nitrogenous compounds from the 

o Lehmann*8 Phyi- Chemie^ vol. ii., p. 284. Bidder and Schmidt, Verdauungt- 
tafte, p. 286. 
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food, but holding in suspension a quantity of molecular fat — in 
short, an emulsion of oil in ordinary lymph. This is indeed 
reducing their importance to a minimum, and further experi- 
ments by other hands, and more deliberation on what they 
seem to show by other heads, is requisite before we build on 
this foundation. 

- Dr. Bernard's paper in the Compfes Rendus de VAcadimie des Sciencfs 
states his views and the reasons for them so succinctly, that it is worth tran- 
scribing here. 

*' There has been no particular name given to the nutritive matters which 
are carried from the intestines towards the liver with the blood of the vena 
portSB, although the special designation ot chyle has been assigned to the pro- 
ducts which are absorbed by the lymphatic system. 

" The chylou9-Iymphatic vessels, that is to say those which have the pro- 
perty of absorbing fat in a state of emulsion, belong exclusively to the small 
intestine. They have been called also lacteahy for the very reason that dur- 
ing digestion they often contain an emulsion resembling miZ/r, which fills 
them and renders them extremely visible. It is this latter circumstance 
which allows of the discovery of these vessels, and which beyond all doubt 
has caused the attribution to them of their part in the absorption of aliments ; 
bat this part has never been clearly made out, and there is nothing, as I 
hope to prove, to justify the extreme importance which physiologists have 
long attributed to the chyle, by viewing this liquid as the definitive result of 
digestion, and as a sort of quintessence of all the food together. 

" The end which I propose to myself in this paper, is to fix by direct ex- 
periments the nature of the nutritive principles which are absorbed and 
borne exclusively by the chylous vessels. These researches have appeared 
to me valuable for fixing the precise signification of the word €hy?ef and for 
determining if there really are any alimentary substances which absolutely 
escape venous absorption, and consequently arrive at the blood in the lungs 
without passing through the liver. 

*• 1st. Of the Absorption of Sugar by the Chylous VesseU, — Saccharine 
matter is absorbed in the intestine, sometimes in the state of glucose, some- 
times as cane sugar.* Now when I introduced into the stomach of various 
muamab (dogs, cats or rabbits) great quantities of cane sugar, I have found 
this alimentary principle again in the blood of the vena portxe ; but when 
the chyle from the thoracic duct of the same animals was collected under the 
name circumstances, I have never met with the cane sugar there.t So that 

* The acid of the gastric juice, as shown elsewhere, may transform a small 
quantity of cane sugar into glucose, but in the case of the cane sugar being 
abondaDt in quantity, the greater portion is absorbed without undergoing any 
BMKUftcation. 

t Except traces of grape sugar coming ftom the lymphatics of the liver. 
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proof is afforded by this experiment, which I have repeated maDj times, of 
the singular fact that sugar is not absorbed in a demonstrable manner by the 
chylous apparatus. 

^ Afler what has gone beforCi then, it must be acknowledged that sugar is 
absorbed by the vena port® exclusively, and consequently admitted that 
saccharine matters, before their conveyance to the lungs, necessarily travem 
the liver. It can moreover be demonstrated by decisive experiments, that 
the passage of cane sugar through the hepatic tissue causes it to undergo a 
modification of the greatest importance in a physiological point of view. In 
fact if there be injected into the general venous system of a dog, by any 
vein on the surface of the body, a solution of two or three grammes of cane 
sugar, it will be found that, so far from being assimilated, this substance is 
thrown off almost immediately by the urinary secretion ; if on the contrary 
this injection is made by a branch of the portal vein, so that the sacdiarine 
matter is forted to enter the liver, before it arrives at the general venous 
system, it may be proved that the sugar is not eliminated, Ihat it remains, 
and becomes assimilated with the blood, precisely as happens when its ab- 
sorption is brought about in the course of the normal process of digestion. 
We can now well understand how that the absorption of sugar by the portal 
system should be a necessary condition of its assimilation ; for if its convey- 
ance were entrusted to the chylous vessels (lacteals), the saccharine principle 
would be abstracted from the influence of the liver, and diverted directly into 
the general venous system, exactly as takes place when one injects it by the 
jugular vein. 

" 2nd. 0/the Absorption of Albimien by (he Chylous Vessels, — ^No observer 
has proved, I think, rigorously, that the chyle contains an excess of albumen 
in animals which are fed exclusively on this substance. It would be how- 
ever next to impossible to conclude, on these results alone, that albuminous 
matter is not absorbed by the lacteals ; for this determination of the quantity 
of albumen according to different modes of feeding, must be excessively diffi- 
cult, because the blood and the lymph contain already a large proportion of 
this principle. I have thought that some physiological argument of a more 
decisive character might be brought to bear on the solution of this question, 
if proof could be got that for assimilation the albumen, like cane sugar, was 
obliged to pass through the liver. In fact, when you inject into the jugular 
vein of a dog or rabbit a little white of Qg^ diffused through water,® you oan 
show that in a little time afterwards the urine becomes albuminous. This 
experiment is interesting, as showing that the albumen of white of egg is 
probably not identical with the albumen of the blood, and that it must, before 
it is appropriated by the organism, receive some previous modification. But 
passing through the tissue of the liver is enough to effect the modification 
which seems necessary to the assimilation of albuminous matter ; for if you 

® Without this precaution the white of Q^ would be too tenacious, and would 
cause the animal's death by sticking in the lungs, as M. Magendio has shown. 
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inject it by the yena porta, it remains in the blood, and does not reappear 
in the urinary excretion. These experiments tend clearly to show that 
albomen is absorbed exdosively by the vena portsB ; for if this substance 
were carried into the subclavian vein by the thoracic duct, it would be intro- 
daoed direatly into the general venous circulation, and would be placed in 
pieeisely the same circumstances as if injected by the jugular vein, as just 
now described. 

" 3rd. Gf Vie Absorption of Fai by Ihe Chylous Vessels. — ^In mammals &tty 
matters are absorbed very evidently by the chylous vessels, and emptied 
into the blood 'by the thoracic duct. Chemical analysis and microscopic in- 
flection of the contents of the chylous apparatus leave no doubt on this 
point. In a previous paper I have shown, like M. Magendie and other phy- 
dologists, that the neutral fatty matters of the food, in order to become fit 
fbr entrance into the chylous vessels, must have prejriously undergone the 
emolsive influence of the pancreatic juice, so that the absorption of fat can- 
not commence in the small intestine till after the opening of the pancreatic 
fluid into it, whilst albumen and sugar might have been already absorbed in 
the stomach. It is known that as soon as fat in a state of emulsion enters 
the diylous vessels, their appearance completely changes ; instead of remain- 
ing transparent, like the other lymphatics in the body, their contents take 
on a milk-white hue, quite characteristic ; and, thanks to the transparency of 
the Teasels, you can perfectly well follow with your eyes the passage of the 
hXXf matter from the intestine right into the left subclavian vein, into which 
it Is emptied by the thoracic duct 

"It might be supposed, according to the preceding statement, that in order 
to remain in the blood and to be assimilated, fatty matters have no need to 
poBB through the liver ; and such in truth is the fact I have very often in- 
jected into the jugular vein, in large quantities too, various fatty substances 
(batter, oil, lard), which I had previously made into an emulsion with pan- 
juice obtained from dogs, and after these injections I never once have 
the urine contain fat and become chylous. 
'* It would seem then that we must distinguish the products of digestion 
into two groups, according to their mode of absorption : Ist Saccharine and 
aUmminous matters absorbed exclusively by the vena portse, and necessarily 
pnasing through the liver before arriving at the lung: 2nd. Fatty substances 
tbeorbed by the chylous vessels, and getting into the general venous system 
and into the lungs without first going through the liver. 

** This latter proposition must not be taken in such an absolute sense as the 
first, ibr microscopical examination and experiments show that fat is absorbed 
at the same time by the vena port» and by the system of chylous vessels. 
When the contents of the thoracic duct and the blood of the vetia portaa are 
examined in a dog daring digestion of fatty matter, these two liquids are 
•esn to contain nearly equal quantities of fat in a state of emulsion ; only it 
is moch lees visible in the blood, by reason of its colour. But if the clot is 
allowed to form and the serum to separate, the latter is shown to be ren- 
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dered opaque and whitish, like milk, by the fatty aabstance io a state of emul- 
sion which it holds in suspension. 

^* Moreover, if in mammals one might attribute to the chylous sjrstem a 
very evident part in the absorption of fat, it is not the same with many birds^ 
for example, where it is well known to be impossible to prove the existence 
of any sort of chylous lymphatics, that is to say of white lymphatic vessels 
charged with suspended fat. I have crammed pigeons, fowls, hawks^ &c^ 
with fat, and on killing the animals during active digestion, I have never 
found the least whitish or chylish appearance in their intestinal lymphatics, 
whilst the blood of the vena port» contained quantities of fatty matter in a 
state of emulsion. 

'' In fine, there is but one alimentary substance (fat) for the absorption of 
which one can claim the influence in an obvious manner of the chylous lym- 
phatic system ; and again this function, which is shared with the vena ports 
in mammals, is completely annulled in a great number of animals who never- 
theless digest and absorb fatty substances very well. Whence I conclude 
that the chyle cannot be viewed as a Uquid containing in itself all the nutri- 
tive principles of the food."* 

To these experiments, as far at least as regards sugar, Dr. Lehmaim offers 
the following objections. lie thinks that the sugar found in the vena porta 
by Dr. Bernard had regurgitated from the Uver, and in support of that idea 
quotes a private communication from the experimenter, stating that when 
the blood was drawn by making a small opening, in which case regurgitation 
would not occur, the sugar was not discovered. He made also the following 
counter-experiments on three horses : — The animals were fed every two 
hours with a mixture of equal parts of cooked and raw potato-starch mads 
up into balls with about a twelflh of rye bran ; of this they took from 
two to three kilogrammes, equivalent to about a kilogramme of sugar, 
per diem. This diet was continued for three days ; and on the third day 
Uie amount of starch contained in the excrement voided in twenty-four 
hours, and an estimate made of the carbonic acid developed by fermentation. 
The animal was destroyed about an hour and a half after the last meal, the 
contents of the bowels, the chyle, and the portal blood examined with a view 
to the discovery of sugar. 

Horse No. 1 consumed in the last twenty-four hours 1584 grammes of dry 
starch ; in the faeces were found 234 grammes, so that the animal had ab- 
sorbed in twenty-four hours 1350 grammes of starch, in the shape of 1500 
grammes of sugar. 

Horse No 2 consumed 12363 grammes of starch; there was found in the 
faeces 32 1 o grammes, so that it absorbed 1 016*4 grammes of sugar. 

Horse No. 3 consumed 1871*8 grammes of starch ; there was found in tlio 
faxes 413-2 grammes, so that it absorbed 16206 grammes of sugar. 

So that in these three animals, if the starch were all turned into sugar, 
1382 grammes of sugar were formed and transferred into the blood and chyl- 

o Comptea Rendus de V Acadtmie det Sciences^ vol. xxxi., p. 798. 



THK SMALL INTESTINE8. Ill 

ous vessels. As thej were fed at the short interval of two hours, we may 
Gonclade that in one hour 57} grammes and in one minute nearly 1 gramme 
became blood or chyle. Now neither in portal veins nor in lacteals is the 
motion too quick to prevent one's catching some of the absorbed sugar on its 
way, so that if it were taken up in that form, it might be expected to be found 
in the portal blood or chyle. But in both there was in every instance only a 
trace, and in some none 'at all to be found.* 

Dr. Bernard's argument, as supported by bis experiments is 
in sbort as follows : — 

Albumen and sugar require modification before they enter 
the general circulation ; — 

The liver is capable of effecting this modification; — 

Therefore, the liver alone (or almost alone) effects it. 

The fallacy lies in the possibility that the required changes 
may be effected by other means also; viz., by the digestive 
juices in the first place; or secondly, by the intestinal glands 
during the passage of these alimentary substances through 
them. Dr. Lehmann's investigations seem to show that the first 
of these contingencies occurs. 

In fine, our present state of knowledge allows us to look 
upon the bloodvessels and lymphatics as colleagues in the duty 
of absorption, and as both apparently Capable of executing each 
department in a more or less perfect manner. But the limits of 
the office of each under ordinary, and still more under varied 
circumstances, are as yet undefined. 

The question before alluded to, of the quantity of the chyle, 
is one closely allied to its rapidity of progress. Whereas in the 
bloodvessels endosmosis, as before shown, is helped forward 
by the motion of the fluid, in the lacteals on the other hand en- 
dosmosis has to be the originator itself of the motion. No 
doubt it is a most powerful one, as is shown by the well-known 
experiments of Dr. Daubeny and others on the forces exerted 
by the rising sap in plants ; yet is it exceedingly slow, and 
scarce fit to be named in the same breath as that of the blood. 

This mention of the motion of the chyle appears to give a 
fair opportunity of introducing a matter of great interest, and 
apparently likely in a short time to prove of still greater — I 
refer to the recently discovered muscles of the villi, inasmuch as 

o Lehmann's Pkytiol. ChemU, toI. iii., pp. 800—804. 



112 THE SMALL INTSSTINXS. 

it seems not improbable that they in some degree contribate to 
help forward the sluggish current of the lacteals. 

That the villi contract and relax alternately has been known 
about a dozen years. The movement is compared by Measn. 
Gruby and Delafond* to that of intestinal worms, consisting of 
elongations, shortenings and lateral motions. And the same 
writers also suppose that the circulation of the portal vein 
is helped by these motions ; so that the suggestion made above 
as to their influence over the lymphatics, is merely an expan- 
sion of the same idea. Quite lately Dr. Brucke, at Vienna, has 
confirmed these observations as regards the shortening and 
elongating movements, and does not deny the lateral ones also, 
though he has himself not seen them. But what renders his 
investigations of prime importance is, that he has discovered 
their origin. He finds in each villus rows of miucular fibres, of 
the same sort as those which form the muscles surrounding the 
intestinal tubes, and therefore presumably following the same 
laws. He has in short confirmed the truth of their motion, by 
showing that they have wherewithal to move. 

'* The muscular fibres of the villi, first seen by Brucke, are capable of pe^ 
feet demonstration, according to my experience in man, in many maminn^ 
and also in birds (the white owl and the goose), but are in certain cases how- 
ever not to be proved. In men, for instance, I have many a time sought 
them in vain where the parenchyma of particular individuals was very ridi 
in nuclei, fat molecules, or perhaps morbid pigment To see them, villi most 
be taken which are as normal as possible, and wanting in the aforesaid mo^ 
phic elements ; and they must be looked for under water, both in the perfeet 
condition and when torn to pieces, as well as with the addition of dilute acetic 
and muriatic acids. Then there may be easily seen in the interior a kng 
striated substance, next to and around a central cord, which is usually dark 
and filled with fat molecules. This striped substance shows itself here lod 
there as consisting of narrow, slightly wavy fibres, thickest in the middle, aod 
presents very characteristic long narrow nucleu't 

With his usual caution, however, the Professor does not commit himself to 
say absolutely that these are smooth muscular fibres, though he describes 
them exactly as such. 

The importance which, rightfully or wrongfully but certainly 
with insufficient proof, has been attached to the lymphatic lacteal 
vessels of the small intestines, has too much drawn away atten- 

^ Oomptu RenduM de V Acadimie da Bdeneet^ vol. xvi. p. 1196. 
f KoUikers JfiAroa. Anai. vol. ii. 2, p. 158. 
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Lion from the bloodvessels. Yet these are familiar enough to 
most of us, forming an indubitable plexus, really something 
like network, around each villus, and furnishing an irresistibly 
degant subject for an engraving in almost all books of anat- 
>my and physiology. They completely surround the* solitary 
lacteal in the centre of the villus, and when in full vigour can- 
lot but cut off many of the supplies which otherwise perhaps 
night come to it. The vis d tergo which circulates the blood 
through the rest of the system, has full play on them through 
ihe arteries, and a ready path is afforded by them to the liver 
Tor those food-stuffs which we have just seen that organ is fully 
capable of making a good use of. 

Sectiion in. — Olands of the Small Intestines. 

What is a gland ? The previous pages of this volume have 
lad occasion to use the word only in its application to certain 
lefinitely bounded organs, whose office is to form from the 
t)lood special compounds, and throw them outside the solid 
tissue of the body, sometimes with the intention of their being 
partly, and sometimes with the intention of their being en- 
tirely, taken up again. In order to throw off their secretion, 
ill these must obviously have an excretory duct. 

Now some physiologists, among whom may be mentioned 
Mr.Goodsir, have made this excretory duct an essential charac- 
t^stic of glands, and refused to sanction the popular language 
nrhich assigns the same name to several other bodies of like 
ippearance and of analogous office in most points of view, but 
iranting this distinction. Among others thus excluded are the 
thyroid and thymus glands, the lymphatic, and (what we are 
more especially alluding to) the mesenteric, solitary, and Peyer- 
ian glands of the small intestine. 

Not to mention the inconvenience of disturbing established 
nomenclature, it really does not appear that the distinction thus 
created is a philosophical one. For looking in its true light at 
& secretion which is again either wholly or partially to be ab- 
sorbed, it is a stage in a circulation, part of a chain of modifica- 
tions in a continually recurring fluid. Now, it is not denied 
that the office of the above-named soi-disant " glandular" or- 

8 
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gans is to effect certain alterations in the fluids which pass 
through them, to wit, the blood and lymph. They therefore 
are, equally with the others, a stage in the circle, but a stage 
more complete in itself — more independent so to say — for it 
combined both secretion and reabsorption. The only difference 
is, that in one class a part of the circulation goes on outside the 
solid tissue of the body, and in the other class inside, and 
that in the former therefore there is an opportunity given for 
some substances being completely separated and rejected — ^for 
the purely excretory duties of glands. When we take this 
broadly philosophical and practical view of the subject, it seems 
more useful and important to unite under a common name or- 
gans so connected in office, than to divide them asunder. The 
classification of glands most suggestive for physiological pur- 
poses would be according to their resemblances rather than 
their differences, as thus : 

1st. Purely EXCRETORY glands, of which none of the secre- 
tion once formed is taken up again, as far as we know ; such as 
the kidneys^ prostate — where it is continuous — ^the testicles mam- 
mcB — where it is occasional ; or to adopt a less accidental divis- 
ion, such as the kidneys — where it is excretory, as regards the 
whole species — the testicles, &c., where it is so only as regards the 
individual. 

2ndly. Purely alterative ductless glands, which have no 
passage to the open air, and cannot therefore excrete at all ; 
such as the suprarenal capsules, spleen^ Hiymus and thyroid, mesenr 
teric, solitary, and Peyerian glands. 

3rdly. Glands of mixed office, partly excretory and partly 
alterative, which must necessarily have open ducts ; such as the 
salivary, oesophageal, stomach, pancreatic, duodenal, Brunner's, 
Lteberkiihii's glands, — of which the excretory office is conjectural, 
and the alterative obvious; the liver, lungs — where there is a 
considerable obvious amount of excretion. 

The first class have but little connexion with the subject of 
digestion. In the third class come all those we have hitherto 
passed in review in the alimentary canal, and others which 
will shortly be mentioned. The easiest transition from the sub- 
ject we have been last considering, will be to the second class, 
because in it are included those glands whose connexion with 
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the lymphatic vessels has always been acknowledged, and 
others which recent observation tends to place in the same cat- 
tery, viz. 

The Mesenteric^ Solitary, and Peyeinan Olands, — In its road 
from the rootlets of the lacteals in the villi to the thoracic duct, 
the chyle undergoes considerable change. Part of this change 
is discernible by the eye, that is to say, it consists of alterations 
of shape and appearance in the solid, organic, or morphic ele- 
ments of the fluid. In fact it appears that whilst at the com- 
mencement of the lymphatic system only bodies similar to 
young cells are discerned, in the thoracic duct fully developed 
cytoblasts are to be found. The growth of perfect cells from 
nuclei seems to take place in these vessels. 

Professor KolUker, in a paper published in 1846, says that at the com- 
mencement of the vessels only, and never in the thoracic duct, has he found 
what he thinks to be young celia^ namely collecdons of bodies, some of which 
are free nuclei, some nuclei surrounded by a greater or less number of fine 
nadeoli, while some have a very delicate membrane scarce raised from the 
nucleos. The further development of the lymph-cells consists of a great in- 
crease of their number in the thoracic duct, their enlargement, and the thick- 
' ening and strengthening of the cell wall ; while at the same time fluid and 
new nuclei are produced in the space between nucleus and membrane. To 
follow the cells into the blood is not within the limits of the present subject* 

Chemically viewed, the changes in the chyle consist in a 
great increase in quantity, or perhaps an entirely new forma- 
tion of both fibrin and albumen, after passing through the 
mesenteric glands. The experiments of Tiedemann and Gmelin 
show that both principles exist in exceedingly small amount in 
the portion of the lymphatic system anterior to these glands, 
and form a distinguishing feature in its contents in the subse- 
quent passage to the thoracic duct. So that in these important 
nutriments the chyle is richer the farther it gets from the intes- 
tinal canal ; a circumstance which by itself seems sufiGicient to 
destroy the prestige it has gained as a supply of nutrition. 

In one article alone does it become impoverished in its pas- 
sage — namely, fat. The small lacteals are much fuller of oil 
molecules than the great receptacle of the thoracic duct. It is 
evidently in some manner expended on the road, and there are 

o jaUHur in Henle's Zeiiachrift fur Med., vol. iv., p. 142. 
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two ways in which it may be so expended — one revealed to us 
by the microscjope, and one by the laboratory. It may go to 
assist in the cell growth which we have just described as taking 
place, or it may be saponified by the alkalies present, and so 
form the great amount of neutralized fatty acids poured into 
the subclavian vein.* 

The patches of glandular matter, called "the patches of 
Peyer," have always been a puzzle to physiologists. They 
evidently secreted nothing, as they had no outlet ; and their 
principal interest seemed to consist in a tendency to become 
ulcerated in disease. But in 1849 Dr. Brucke, of Vienna, as he 
was trying to inject with reddened oil of turpentine the lacteals 
of a kitten, accidentally discovered a connexion between these 
Peyerian patches and the chylous lymphatic system. In one 
part only a few vessels became filled with the coloured injec- 
tion, which led from the Peyerian patches through the mesen- 
tery right to the thoracic duct. This induced a strong suspi- 
cion of the connexion, which further investigation and an 
observation of an apparent likeness in anatomical structure to 
acknowledged lymphatic glands confirmed in the author's 
mind. He has not, however, brought forward any proof 
stronger than his first experiment. The matter is still sub 
judice, and we expect with much interest the inquiry promised 
by Professor Kolliker. 

The little we do know of Peyer's patches certainly favours 
the expectation that the connexion foretold by Dr. Brucke, or 
rather some intimate connexion with absorption, will be found 
true. In the first place, they are found to swell up during the 
digestion of substances in the small intestine. Then there come 
from the situation of the patches more lacteals than from any 
other place. It is fair, too, for pathology to repay some of the 
benefits it is daily receiving from physiology by the remark 
that, in disease, the changes of the patches and of the mesente- 
ric glands usually run together, and arc both associated with 
the destruction of the functions of the mucous membrane. 

But it may be remarked, that a connexion with absorption 
does not necessarily imply an anatomical connexion with the 

^ Lehmann, Phi/nol.Chemie, vol. ii., p. 281. 
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lymphatic system. A great plexus of bloodvessels ruDs through 
all these cTosed ductless glands, and there is nothing to stand in 
the way of the possibility that it may be to effect changes in 
their contents, or perhaps to transact some mutual interchange 
of their contents with those of the lymphatics, that the organs 
in question are here placed.* 

I must confess that it seems as if a little violence was done 
to the subject of the morphological formation of blood by intro- 
ducing it as an appendix to absorption, but I do not see how 
else it could be brought in, except by giving it a separate chap- 
ter. I am unwilling to do that, because there is not enough 
known of the matter yet to make much reflection about it use- 
ful to a medical man. And really, when We consider hoy/ these 
glands stand on the absorbent vessels, there is nothing artificial 
in viewing them as a part of the same. They stand, in fact, in 
the relation that coining does to the importation of gold ; they 
impress the form on what is otherwise fit for future use. To 
have made a separate subject of this would have involved a 
review of the spleen, thymus, thyroid, &c., and much obscure 
matter, less profitable (alas !) at present than interesting ; and 
it would not have been easy then to stop without invading 
nutrition, and in fact the whole of physiology. The system of 
nature is such a continuous chain of events, that stopping at 
any point always involves either a little rebound of the argUn 
ment^ or a little overstepping of fixed limits. 

Secreting Olands of the Small Intestines. 

It most be remembered that here, as before, we are no fur- 
ther concerned with secretion than as a previous stage of the 
great circulation, of water especially ; of which circulation a 
further stage constitutes absorption in its narrow sense. We 
are not therefore to speak of the excretive or solvent powers 
of the fluids mentioned. The quantity of fluid poured out by 
the secreting glands which lie immediately under the mucous 
membrane of the small intestines, the glands of Lieberkiihn 
and Brunner^ is not great : it is reckoned by Drs. Bidder and 

o KoUSker'u Mikrotk. Anat., vol. ii. 2, pp. 188—194. 
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Schmidt at about half a pound a day in the human subject. 
The glands of Brunner correspond with the salivary glands in 
anatomical structure, and the glands of Lieberkuhn with the 
glove-finger-shaped glands of the stomach (without the peculiar 
stomach cells, of course), so that we should eocpect that analo- 
gous duties are performed in each case, though in truth we have 
no proo/.of the fact. We should suppose the former were 
intended to pour a considerable amount of aqueous secretion on 
a given spot, and the latter more gently to irrigate the surface. 
This remark of course has reference to them only in respect of 
the water furnished, and not to their solvent powers, which it 
would involve future repetition to allude to here. 

It would seem as if the business of absorption was in this 
mucous surface so paramount, that there might be danger of 
interfering with it by making the same place an absorbent and 
a highly secreting surface at the same time. It is doubtful 
whether other mucous membranes have at all the power which 
we here find, of taking up oil and other matters insoluble in 
water, and one may easily imagine the difficulty of that power 
being consistent with much aqueous secretion. 

Our idea of the intention of the small intestine as a place 
specially set apart for absorption, is strengthened by the care 
which is displayed in keeping at the upper part of the canal the 
outlet of the great visceral glands which contribute so largely 
to the passage outwards of the circulating water, the liver and 
pancreas. If these are reckoned as parts of the small intestine, 
then indeed its contribution to the outward passage is very 
great ; the former furnishes from three to four pounds a day, 
of which 195 per cent, is water, and the latter half a pound with 
90 per cent, of water. 

In the upper part of the small intestine, then, the outward- 
bound character of the aqueous circulation may be viewed as 
still predominant, but in the lower part it is without question 
the homeward-bound. The water has hitherto been going forth 
into the world, bearing only ballast and means for gathering 
wealth, and now is returning back laden with abundance. 
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Section IV. — The Intestinal Juice. 

Solution in the intestines and solution by the intestines are 
very distinct things. The former implies the action which is 
caused by the united secretions poured into the canal, com- 
mencing immediately after their ducts open into the common 
road, and continued for an indefinite distance, perhaps for the 
whole extent of the duration in the body of the substances 
submitted to it. The latter refers to the supplementary influence 
exerted by the fluid formed by the membranous walls them- 
selves, or of the glands imbedded in them. 

First of all it must be remarked that the quantity of this lat- 
ter fluid is very small, and that it is not uniform throughout the 
parts from whence it derives its name. In animals recently 
killed, after being deprived of food for a day and night, the 
upper part of the small intestine has its mucous membrane 
covered with a semi-fluid yellow slime, in which there were 
seen by Drs. Bidder and Schmidt under the microscope, epi- 
thelial cells, whole and in fragments, whilst in the lower part 
of the ileum and in the large intestine (in which even in starv- 
ing animals a considerable quantity of faeces is to be found) the 
interior of the canal was only just moist. Of these exhalations 
the action on litmus paper was always alkaline, though in 
tmth in many different degrees, or irregularly various. 
• If the animals had been recently fed before death, the secre- 
tion was more copious, but never in Drs. Bidder and Schmidt's 
experience sufficient to allow of analysis. 

An acid reaction was often in carnivorous, and always in 
graminivorous animals, evident in the contents of the intestinal 
canal, and by no means confined to the caecum. Yet this did 
not prevent the walls in each locality being alkaline through- 
out. 

The opening an artificial fistula into the ileum enabled Drs. 
Bidder and Schmidt afterwards to obtain enough intestinal 
juice for analysis; but there is nothing in that analysis which 
appears of physiological importance. Their estimate of the 
quantity depends on the assumed amount of the bile and pan- 
creatic juice being deducted from the total fluid, and is there- 
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fore open to all the fallacies of a calculation from doubtful 
data. 

The fact of chief importance which comes out of this series 
of experiments is the following : after drinking it was observed 
that not only the quantity of intestinal juice was increased, but 
that this augmentation of secretion was due as much to a greater 
amount of solids being poured out, as of fluids; it was not 
merely the usual secretion added to by the water taken in, but 
a more copious formation of it with its ordinary proportions of 
ingredients. This seems to show that the water was not mere- 
ly carried along the cavity of the alimentary canal, but ab- 
sorbed by the stomach, and thrown out again by the intestinal 
mucous membrane, carrying with it the ordinary outgoing ele- 
ments. 

Section V. — Intestinal Digestion. 

In order to test the digestive power of the small intestine, 
Dr. Frerichs took out through the abdominal walls of cats or 
dogs a coil of gut, and tying it above and below, inserted some 
coagulated albumen into the closed bag thus formed, and re- 
turned it into the abdomen. He was unsuccessful in obtaining 
any proof of solvent action, as were also Drs. Bidder and 
Schmidt, when they repeated the experiment in the same man- 
ner.* 

This failure they attribute to the small quantity in which the 
secretion is formed, when suet a method of procedure is adopt- 
ed: — "scarce a couple of drops could be collected." They 
tried therefore another plan : they placed a ligature only above 
the place where the gut was to be tested, so as to cut off the in- 
flux of gastric juice. Then waiting for a few hours, till all that 
was already in the bowels was absorbed or passed onwards, 
they introduced the albumen or muscular fibre in little bags 
into the alimentary canal, through an artificial opening made 
in the ileum or jejunum. The bags were allowed to be carried 
forward by the peristaltic motion unrestrictedly for from six to 
fourteen hours, when the animals were slain. Thus all went 

® Bidder and Schmidt. Die Verdauungssofte Funfter Ahtchnitt : ( Von Darm- 
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on the natural way, except the passage downwards of the digest- 
ive solvents from above, and perhaps the free action of the 
peristaltic movements. At all events, the secretion stood a 
much better chance of being natural in this way than the 
other. 

After the death of the animal the test bags were found at a 
great variety of distances from the hole where they had been 
inserted ; some had scarce moved from it, and some had been 
carried down even as far as the caecum. There was great vari- 
ety also in the way in which the nervous system was affected ; 
sometimes the operation was followed by great prostration, but 
more commonly the ordinary cheerfulness and comfort was un- 
impaired. These phenomena however appeared to have no 
relation to one another ; the bags had gone on just as far in the 
prostrated subjects as in those which kept up their spirits. In 
every case there was a considerable loss of substance in the co- 
agulated white of egg or flesh meat in the bags ; but this loss 
of substance was various in degree, and did not at all depend 
upon either of the above-mentioned circumstances. It was 
sometimes most marked in those instances where the bags had 
stirred but littlci while in one which had travelled into the 
Cfldcom, the white of egg was so broken up and dissolved that 
it could not be weighed. Two bags were used in each case, one 
filled with white of egg, and the other with £esh ; sometimes 
the former, sometimes the latter was most dissolved. So vari- 
ous was the per-centage of loss of weight, ranging in fact from 
18 to 96 per cent, of the solid parts of the matters used, that an 
average would be a misrepresentation of the truth ; and we 
must content ourselves with the knowledge that such solution 
of albuminoid matters takes place in the small intestine, and 
that it is not likely to dissolve less than 18 per cent, of the 
quantity submitted to it in the ordinary duration of digestion. 

Now in many of these experiments, in order to disturb as 
little as possible the abdominal viscera, the pancreas and liver 
were allowed to discharge their secretions as usual into the ali- 
mentary canal ; but as we have already seen such good reason 
for believing that they have no influence at all over albumen, 
their influence may be reckoned as simply null. A further proof 
of this maybe found in the fact that a solution was eWected no 
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quicker and to no greater extent when these secretions were 
present than when they were absent. 

As in the case of the saliva and gastric juice, solution was ef- 
fected by the intestinal secretion on albumen in the test tube as 
well as the bowel. It was eflfected too in a more even manner, 
with less variations in the per-centage than inside the body. 
Here from thirty to fifty per cent, of the substance was dissolved 
in six hours, with great regularity, while in the living bowel 
the greatest variety occurred, as has been before stated. 

Outside the body, as inside, the admixture of bile or pancre- 
atic juice seemed to make no diflference in the solvent proper- 
ties of the intestinal ferment. So then in this power it pos- 
sesses under many, perhaps under normal circumstances, one 
decided advantage over gastric juice, which it may be remem- 
bered is wholly checked in its operation by bile or any alkaline 
fluid. Indeed, an alkaline condition is the proper state of 
activity of this ferment, as acidity is for that of the stomach; 
and one regrets that the Derpt Professors did not carry their 
investigations a little further, and notice whether or not acidity 
would impede its action, as alkalinity does that of its colleague. 
In addition to dissolving albumen, the intestinal juice pos- 
sesses also the power, in common with the saliva and pancre- 
atic fluid, of converting starch into sugar ; indeed, its action in 
such respect is rated by Drs. Bidder and Schmidt as being 
nearly as high as that of the latter. This was tested by tying 
up some boiled starch in a coil of bowel, and returning it to the 
abdominal cavity. On killing the animal three hours after- 
wards, none of the usual blue colour was elicited by iodine, but 
a considerable quantity of sugar was made evident by Trom- 
mer's test. 

Of the colon, the secretion is so small in amount, indeed no 
more than is just sufficient to keep the membrane moist, that it 
is not likely any solvent power of important extent can be 
exercised by it. Experiments on living animals in the Derpt 
laboratory proved nothing respecting its functions, either 
affirmatively or negatively ; agreeing in this with an observa- 
tion made by Dr. Steinhauser on a patient with an ulcerated 
fistulous opening. Pieces of meat and coagulated white of egg 
were introduced through this into the large intestine, and were 
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afterwards found to be carried off with the feces entirely unal- 
tered iu form or consistence. For all physiological purposes we 
may conclude that in health the solvent action of the intestines 
ceases with the valve of Bauhin. 

I said ^^foT physiological purposes" because though in a state 
of health we may be very well satisfied with the chances of 
solution which the food has had by the time it has got to the 
above named goal, in disease we occasionally want something 
more. Cases occur where nourishment is not able to be fur- 
nished by the ordinary route in sufficient quantity to support 
life, and it becomes a vital question whether we are of any use 
when we give the colon the opportunity of absorbing it. 
Medical experience certainly seems to answer in the affirma- 
tive ; nourishment in the shape of soups, milk, &c., when given 
in enemata, is constantly found to give fresh vigour to patients 
«who are unable to retain it on the stomach ; and medical men 
cannot help therefore attributing to the colon some power of 
converting into soluble chyme the albuminoid matters contained 
in these aliments. Whether this power be possessed in health 
or not is uncertain — perhaps it is one of those latent, rather 
than dormant, properties called out only under the impulse of 
need — perhaps it consists in the trickling downwards of the 
unused ferments from the upper parts of the alimentary canal. 
However it is to be explained, it is a phenomenon of the high- 
est practical importance, and which we should be glad to see 
made the subject of scientific investigation. Who that has a 
patient thus afflicted would not be glad to feel assured that he 
was acting on firm physiological data in using the traditionary 
means of relief? — who would not be anxious to learn what 
forms of nourishment are most likely to be digested in this 
part ? 

Is the intestinal digestion of albuminoid food merely a dor- 
mant power possessed by these parts in obedience to certain 
laws of nature, but unapplied to any necessary purpose ? In 
fact, is the stomach quite sufficient for the digestion of the sub- 
stances proper for it, or is their future submission to a solvent 
important to the animal economy ? 

Now in dogs it certainly does appear that a meat meal, not 
exceeding what reason would sanction, may be entirely con- 



124 THE SMALL INTESTINBS. 

verted into " Peptone" without going farther than the pylorus, 
and as a rule i^ so converted. But even in those rapidly digest- 
ing animals how often it must happen that the stomach is tem- 
porarily overloaded, or violent exercise taken after eating, and 
then the organ is unable to do its full work, and much unaltered 
muscular fibre, &c., passes into the intestines. This is an ex- 
periment easily tried — feed a dog on meat, and work him hard 
immediately, and you will quickly find liquid faeces excreted 
with undigested morsels of muscular fibre in them. How 
valuable to him in such frequent occurrences must be the in- 
testinal digestion I 

But in man its value is still more marked. From the obser- 
vations of Dr. Schrdder on a healthy patient with gastric fistula, 
it appears very doubtful if even under the most favourable cir- 
cumstances the human stomach can entirely disintegrate all the 
muscular fibre of an ordinary meal ;* and often and often man^s 
wilfulness must place him in situations where the organ cannot 
even do its natural work. It seems highly probable that intes- 
tinal digestion is of great economical importance to our race. 

Sucri gcutrid humani vis digegtiva^ p. 28, &c. 



CHAPTER VI. 



THE PANCREAS. 



The structure of the pancreas is so similar to tliat of the 
salivary glands, that Professor Kolliker does not think it re- 
quisite to give any separate description. We will proceed 



therefore straight to the 



PANCBEATIC JUICE. 

Section I. — Physical Characters. 

The description given by Drs. Bidder and Schmidt of the 
pancreatic juice of the dog is, that it is a perfectly clear, trans- 
parent, colourless liquid, of a sticky, tenacious consistence, of 
the specific gravity 1*08, without any organic elements visible 
'n it. It has a strong alkaline reaction, coagulates by the addi- 
tion of alcohol into a milk-white mass, which is deposited in 
^hick white flocks, floating in a transparent, highly-alkaline 
solution of alcohol. If the flocks are separated, they are found 
'^pable of being dissolved again in water, forming a fluid of 
^Oout the consistence of the original secretion. The principal 
^lid constituent of the precipitate is lime ; of the transparent 
^^rt the dried residue consists chiefly of an albuminoid sub- 
^nce. 
Quantitative analysis showed — 

of water 90076 parts 

of solid matter 99*24 " 

Of these solid matters there were — 

of organic substance . . . 90*38 parts 
of inorganic substance . . 8*86 " 

It seems however that the water, as in most secretions, varies 
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in its proportion, for Dr. Frericli's analysis gives only 16'2 in- 
stead of 99'2 parts in a thousand. 

The most important facts in the analysis are — 

1. That there is a large amount of solid matter dissolved in 
a transparent fluid. 

2. That of this solid matter iV is of an albuminoid nature, 
like the ferment of the saliva and of the gastric juice. 

Section II. — QuantUy. 

In no other observations on the pancreatic juice, besides 
those made at the Derpt laboratory, are the weights of the ani- 
mals given, so that they give us no assistance in estimating the 
comparative daily flow in other cases. 

There is moreover a difficulty in ascertaining the full amount 
of the secretion in dogs, arising from the additional small 
upper duct, which is too short to be tied conveniently. By 
measuring however the quantity passed through a canula se- 
cured in the larger duct, and from a comparison of the area of 
the two reckoning the probable flow of fluid through the 
smaller, Drs. Bidder and Schmidt found that the dog operated 
upon formed 1-4: gramme of juice for each kilogramme of its 
weight in the twenty-four hours. They reckon also that this 
was only the half of the quantity usually made under ordinary 
circumstances. If these data are allowed, the probable propor- 
tion for a man of ten stone to secrete in twenty-four hours is 
150 grammes, or about seven ounces avoirdupois. 

The influence of food over the pancreas is marked by the 
substance of the gland being of a faded yellow colour in ani- 
mals killed while hungry, while two hours after a meal it is 
tumid and purple. The secretion too, which in the fasting state 
flows in sluggish drops from a canula inserted into the duct, 
will run even in a continuous stream after nourishment has 
been taken. 

Section III. — Ascertained Physiological Action. 

It is allowed on all hands that this fluid has the property of 
converting starch into sugar in the same manner as the saliva. 
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Dr. Bidder says that the conversion effected by the substance 
of the gland is even quicker than in the case of the salivary 
organs. A reference to the table given at page 35, shows the 
difference that was observed. The cause of the difference may 
be supposed to lie in the peculiarity there detailed, of the sal- 
ivary ferment being in activity only when the secretions of 
several glands are mixed, whereas the pancreas contains in 
itself all that is required for full action. A very considerable 
time does not destroy this property ; after twenty-four hours' 
separation from the animal, the juice was found as active as 
ever ; nor does a temperature a good deal below that of the 
body — for it was left at 64° Fahrenheit without injury. 

It is remarkable, too, that contrary to what was observed in 
the case of the salivary ferment, its conversion of starch was in 
no degree prevented by the addition of gastric juice or bile. 

Besides its share in the general endosmotic circulation in pro- 
portion to its quantity, I do not think any further action can as 
yet be attributed to the pancreatic juice. 

It would not however be right to pass over without notice certain presumed 
powers of this secretion, which have of late attracted a considerable share of 
mttention. I refer principally to its action on fat. 

In 1S49 Dr. Claude Bernard published in the Archives GenSraks de Medi- 
cine Bome. observations on the pancreatic juice, in which he attributed to it, — 
first, a peculiar emulsive power, greater than any other animal fluid, so that fat 
remained suspended in it in a finely divided state longer than in any of them ; 
secondly, a power ff resohing neutral fat into an acid and a base ; and from 
hence concluded that it was the chief, if not the only agent in the digestion of 
fatty suhsianees ; an idea which further seemed to receive confirmation from 
direct experiment 

He grounded the first upon the observation that pancreatic juice, when 
ftbaken up out of the body with oil, preserved it in a suspended state for from 
fifteen to eighteen hours ; whereas other animal fluids such as saliva, gastric 
jaice, bile, serum of blood or of the cerebral cavities, allowed it to separate 
Tcry quickly. Now as respects bile, Dr. Bidder says that the reason why it 
separated so quickly was because he did not take enough of the fluid, for 
when oil is mixed with a large excess of bile, it will remain in emulsion for 
a couple of days. And this excess of bile is certainly the nearest to the natu- 
ral circumstances of the body, for the secretion of the liver far exceeds both 
the quantity of fat taken and the pancreatic juice. So tliat further inquiry 
is clearly required before we determine even that a higher emulsive power 
than that of other animal fluid, the quantities of each being equal, is pos- 
sessed by paDcreatio juice : still further, before we say that small as it is in 
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amount, it yet exceeds the more copious secretions in that quality ; and still 
further before we attribute to it the sole possession of the capability. The fact 
is, that if the emulsion of fat be necessary, other animal secretionB seem 
quite as able to effect it as pancreatic juice. 

The power of resolving fat into glycerine, and oleic, margaric or butyric 
acid, as tlio case may be, was presumed from the fact that when mixed with 
fresh butter it caused the rapid evolution of the odour of butyric acid and 
the reddening of litmus paper. This observation seems to be confirmed by 
Drs. Bidder and Schmidt,* and by their pupil Dr. Lenz, at least as far as the 
circumstance happening after two or three hours. The latter physiologist^ not 
satisfied with the observation of it only in the test tube, endeavoured to carry 
his inquiries into the living body also. For this purpose healthy cats were fed 
with fresh butter, and the following triple series of experiments made : — 

1. Some were killed at various times from six to fourteen hours after the 
meal. The chylous vessels and the thoracic duct were filled with milky 
chyle, but there was no trace orbutyric acid in the alimentary canal or por- 
tal veins or gall-bladder. 

2. After the animals had been kept from food for thirty-six hours, a liga- 
ture was tightly fixed round the pylorus to prevent the passage of gastric 
jnice ; then fluid butter was injected into the duodenum through a small hole, 
which was immediately fastened up, to prevent the escape of the contents of 
the bowels into the peritoneum, and the parts returned into the abdomen. 
When the creatures were killed from nine to eleven hours afterwards, there 
was plenty of butyric acid, with its peculiar smell &nd reddening power on 
litmus exhibited in the alimentary canal. It was not however to be found 
in the thoracic duct, portal veins or gall bladder. 

3. Again the same experiments were repeated, with the variation of put- 
ting the first ligature below the entrance into the duodenum, of the pancre- 
atic and gall ducts, so as to cut off the influence of all these secretions. In 
other cases the pancreatic duct was tied, and then butter injected, so as to try 
whether the decomposition of it could be effected simply by tlie warmth of 
the body. The animals were killed after from seven to twelve hours, and in 
none was there any butyric add to he found in the intestines.^ 

These experiments seem to show that pancreatic juice really does seem to 
possess some power of decomposing neutral fat, but that when, as in the 
healthy condition, acid gastric juice is mixed with it, the property is lost. The 
absence too of butyric acid in the chylous vessels proves that fat is less diges- 
tible in this state than when neutral. 

Further experiments outside the body seemed to show that gastric juice 
prevented the decomposition of oil just in the ratio of its acidity, and that 
neutral gastric juice does not prevent it at all. 

Does not all this tend to the belief that when fat is decomposed into acid 
and base in the bowels, such decomposition is a form of indigestion ? — that 

o Die Verdauungssiifte, p. 241—259. 
t Lenz, De Adipis Concocilone et Absorptione. Dorpati, 1850. 
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it trises from the imperfect secretion of gastric juice, its neutralization by 
catarrhal mucus, or some such morbid condition ? — and that far from being 
neceflsary to digestion, it is an impediment to that process ? 

Dr. Bernard's conclusion as (o the importance of the pancreas in the diges- 
tion of fat was confirmed by what he saw in rabbits. In that animal the 
dactus choledochus empties itself close to the pylorus, and the pancreatic 
secretion enters the duodenum eleven or twelve inches lower down, that part 
of the gut being singularly long for an animal so small. By feeding a rabbit 
on a meal of fatty substances after a previous fast, and killing the animal 
ftbout four hours afterwards, it is easy to show (as I did in my Gulstonian 
Lectures, in 1850, at the College of Physicians*) the lacteals filled with fatty 
dhyle afler the junction of the pancreatic duct., while above that place they 
ire not visible. Hence Dr. Bernard concluded that it was the pancreatic 
juice alone which caused the fat to be absorbable. The fallacy lies in the 
time at which the animals are killed after the meal. It appears that by four 
hoars the food has so far passed down the gut, that the upper lacteals have 
passed onwards that which they had absorbed, and are again empty. If 
they are examined at an earlier period, the vessels will appear white above 
the pancreatic duct as well as below. 

Another argument sometimes relied on as an additional reason for connect- 
ing the pancreas with the digestion of fat, is an association which has been 
ittempted to be made out between disease of that organ and the discharge 
of &tty matters by the bowels. But disease of the pancreas uncomplicated 
with that of other viscera, so as to be anything like an experimenium cruciSf 
ind also fatty alvine discharges, are so rare that very little can be made of 
this argument So rare indeed is the latter phenomenon, that a French phy- 
sician, Dr. Moyse,t writing in 1852 specially on this subject, is compelled to 
^uote those published by Dr. Bright in the Mediccd- Chirurgical Transactions 
br 1833, nearly twenty years before, with the addition of one new one only, 
ind that from an American source. Then, with respect to those oft-cited 
SMes recorded by Dr. Bright, I think the nature of the discharges would, 
peihaps, in the present day be placed in a different category than at the date 
)f their occurrence. Most of course have been thrown away, but one ex- 
imple, which has been preserved with great care in the museum of the 
College of Physicians, turned out, when the museum was put to rights in 
1850, not to be fat at all. In fact, microscopic examination showed it to be 
GQascular fibre — a lump of meat washed whiCc in its passage through the 
bowels of a dyspeptic patient 

The questions which arise out of this discussion are: — First, Is the resolu- 
tion of fat into an acid and \)&3e requisite ? — Secondly, Is emulsion, or 
extremely fine division, requisite? The first question has been already 

o "On CJorpulcnce, or Elxccss of Fat in the Human Body," published in the 
Lamest of the same year, 
t Etude Histariqus et Cfritiqtts sur lea Fandions et Us Maladies du Pancreas. 
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answered by the great probability of its being not only unnecessary, but 
hurtful As regards the second, there is certainly nothing to induoe us to 
reply in the affirmative. Experiments tried by Dr. Lenz (opus ciVo^um, p. 43) 
prove that oil einulsioned as fine as possible with bile or any other slimy* 
medium, still refuses out of (he body to pass through animal membranes. It 
is to bo regretted that pancreatic juice was not tried as a medium — had it 
been so, tlie argument would have been doubled in value. Still, as before 
said, we have no evidence of emulsion helping the matter at all. 

The most complete test of the influence of the pancreatic juice in the ab- 
sorption of fat, is a scries of thirty experiments on cats made by Drs. Bidder 
and Schmidt. The pancreatic duct was tied, and in some cases the secretion 
allowed to be retained, in others carried off by canula. Thirty-six hours 
after the operution the animals commenced feeding on fat, and were nourished 
in this way a couple of days. At various times, from five to twelve hours, 
aflcr the last meal, they were killed, and the lacteals examined. In all cases 
they were more or less filled with fatty chyle, and this absorption was ob- 
served to be in a direct ratio to the freedom of the membrane from inflam- 
mation. Where the latter phenomenon was exhibited, there the chylous 
vessels were transparent ; where they were white with fat^ there was no in- 
flammation. In every case it was proved by examination that the pancreatic 
duct was so secured that none of the juice could have passed into the intes- 
tinal canal. Dr. Bidder thence concludes, tliat the cause of the non-digestion 
of fat in the cases where Dr. Bernard tied the duct, must have been the oc- 
currence of inflammation of the bowels, partially or generally, and he cannot 
therefore attribute to the pancreatic juice any of the powers of assisting the 
absorption of fat, which Dr. Bernard has suggested. 

An effect has also been attributed to the pancreatic juice which again 
seems of very doubtful character. The lime in it has been said to be of 
value in precipitating and rendering insoluble parts of the bile. But so large 
is the quantity of the latter secretion in comparison with the small amount 
of calcareous matter in the former, that this influence, even allowing it to 
exist, cannot be of any calculable importance. 



CHAPTER VII. 

Segtiok I. — The Liver as an Organ of Absorption and 

Bloodmaking. 

From whatever point of view we look at the physiology of 
bloodmaking, the liver always forms a portion of the prospect. 
If we are considering the preparation of substances for absorp- 
tion or solution, its secretion plays an important part ; if the 
farther fitting of those substances for forming constituents of 
the nutrient treasure, we find it lying between the place of their 
first reception and the mass of the blood ; if our attention is 
directed to the retention of. the healthy condition, we find it 
removing noxious or foreign substances both from the incom- 
ing nutriment and from that already in circulation. It melts 
the metal, stamps the coin, and keeps it bright. Whilst as 
respects the circulation of water with its burdens in and out of 
the body, it furnishes a large supply to be afterwards taken up. 

The quantity of fluid yielded by the liver has been already 
alluded to, and will again afibrd matter for consideration when 
we come to view the bile as a medium of solution. The point 
of view whence it has now to be looked at, is as a station on 
the road of absorption. 

The blood experiences in its passage through the liver greater 
known changes. than in any other organ, and as recent investiga- 
tions have been much directed towards them, they may afford 
a profitable subject for review. 

1. The blood of the vena portse arrives at the liver in a very 
watery condition, and leaves it much more concentrated. Dur- 
ing digestion the wat«r in the portal blood compared with that 
departing by the hepatic vein is as four to three ; after the 
completion of digestion as twelve to five {Lehmanu), This 
is a change that was easy to have been anticipated from our 
knowledge of the great amount of water required for the bile. 
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2. A more concentrated condition implies a greater propor- 
tion of solid matter in the shape of blood globules ; but in ad- 
dition, it is to be observed that both red and colourless glob- 
ules are equally increased, and that the former in the hepatic 
veins are stouter, and less easily destroyed by water than in 
ordinary blood {Lehmann). 

3. The blood of the vena porta3 is rich in fat, while that of 
the hepatic vein has lost this peculiarity. It has come in from 
the food, and is converted in the liver into part of the bile. 
Compared with the blood of the general system, the portal 
blood contains double the amount of fat in the jugular vein 
{Lehmarm). 

4. In proportion to the blood globules, the albumen is in- 
creased in its passage through the liver. 

5. The salts are diminished.* 

6. But the most suggestive of future discovery of all ob8e^ 
vations on the liver, is that made by Dr. Claude Bernard — 
namely, that which seems to establish its power of making 
sugar out of the constituents which the portal blood brings 
to it. 

Dr. Bernard proves his point in the following way : — 

1. In man, and in a variety of animals, mammalia, birds, reptiles, fishes, 
mollusca, experiment proves that the blood of the hepatic veins contains & 
notable quantity of sugar. 

2. The sugar is independent of the quality of the food, and is not derived 
from that source. For it is found in animals fed exclusively on meat, and in 
which the blood of the portal system was entirely free from it 

3. A curious circumstance connected with this hepatic sugar is the influence 
of the nervous system over it. Whatever the nature of the food may be, 
sugar may be made to disappear wholly from the liver by the division of the 
pneumogastric trunks, or in any way by abolishing their healthy action. 
Strange to say» an opposite eflect — that is to say, an excessive appearance of 
sugar, an artificial diabetes — was accidentally found to be the result of punc- 
turing a certain spot, accurately defined by the author, in the medulla oblon- 
gata, between the trunks of tlie pneumogastric and acoustic nerves.t 

The little we know about these various functions of the 
liver, the strong probability that many more are unknown, ob- 
scurely indicated by apparent chemical variations in the iron 

o Lehmann*B Pfiys. Clieniie, " Blut,'' vol. ii., p. 249. 

t Comptes Remlus de VAcad^mie^ vol. xxxi., p. 671. 1860. 
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and other con8tituents of the blood, are sufficient to add a mys- 
terious interest to the organ, and to show that some dawn is 
breaking on its history. It is placed now beyond all doubt, 
that the ancient surmises about the sanguifying properties of the 
liver, almost forgotten by all but antiquaries, are not all dreams, 
but farsighted guesses at truth. 

The structure of the liver is easiest understood by putting 
out of view for the nonce the hepatic artery, the nourisher of 
its substance, and looking upon it as a mass of ultimate sepa- 
rate cells, among which mass the portal veins, the hepatic veins, 
and the hepatic duct ramify, which three systems of tubes are 
the representatives or carriers respectively of blood going into 
the liver, blood going out of the liver, and bile originating in 
the liver. These cells are massed together into the little lumps, 
about the size of pins' heads, so familiar to us as the ** lobules'^ 
of the liver. Between the lobules, and separating them from 
one another, lies a network of portal veins. The middle of 
each lobule is occupied by a network of capillaries, which 
empty themselves by one vein into the hepatic venous system, 
and this unites with its neighbours to form the larger hepatic 
veins. The portal system is therefore like a spongework, with 
round (or rather polygonal) interspaces holding small masses of 
cells : the hepatic venous system is like a head of cauliflower, 
with the cells clustered around its extreme buds. Amongst 
the lobules commence the minutest twigs of the bile-duct, 
which twigs some anatomists think form a lattice- work, but the 
best and most recent observers view as rootlets with blind ex- 
tremities. The bile-duct system may be compared to a tree 
root implanted in a lumpy soil, which does not enter the lumps, 
but wanders about amongst them. Tt ramifies among the portal 
veins, but does not interfere with the extreme plexus in the lo- 
bules. This is a rough sketch indeed of the ultimate anatomy 
of the liver, but it may serve as a form of arrangement for the 
multitude of details which crowd all minute descriptions of the 
organ. 

The difficulty and doubt which attend on a demonstration of the minute 
anatomy of the liver, arises from the necessity, in microscopic examinations, 
of viewing parts in their sections, which of course almost always destroy all 
traces of continaoua tubing. It is like trying to draw the waving foliage of 
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a birch tree with no guide but the stump of a broom. The above delinea- 
tion has been derived from a paper by Dr. Handfidd Jones, Assistant-Phy- 
sician to St. Mary^s Hospital, published in the Philoaopkieal Hxtntaclitms for 
1853. Dr. Jones thus words the description of his latest obseryations:— 

" In many, if not in all London dogs, and in some rabbits, there is found & 
peculiar condition of the excretory apparatus of the Hyer^ which renders it 
comparatively easy to trace and follow the ducts to their terminations. If 
thin sections be made of such livers, the ducts are seen as opaque tubes or 
tracts, appearing whitish by direct light, which oome up from below at the 
* spaces' where three lobules adjoin, divide irregularly, and run for a varying 
distance along the fissures. These tubes run often a long distance without 
branching ; they arc most often single, one only traversing each portal canal 
or fissure, and what is especially remarkable, not maintaining any close rela- 
tion to the wall of parenchyma, between which and them a distinct interval 
is often to be seen. Their mode of termination varies ; sometimes they 
break up into a few delicate branches, which may give the appearance of a 
plexus ; sometimes they terminate by apparently losing themselves, that is 
to say, they gradually cease, tlieir structure becoming indiscernible beyond 
a certain point, or bi^eaking up into a mere streak of oily molecules. Gene- 
rally I think the ducts, as seen in these specimens, are confined to the canals 
and fissures, but minute branches are oflen seen which just enter their sub- 
stance for a little way. I have never observed anything that in the least in- 
dicated that the ducts formed a plexus containing the cells in anastomosing 
tubes as described by Dr. Leidy. The opacity which renders the excretory 
ducts thus unusually distinct is occasioned by a deposit of minute oil-mole- 
cules between the nuclei which intercept the light, this oily matter replacing 
in part the ordinary granular basis-substance, and representing the oily mat- 
ter which occurs so abundantly in the cortical renal tubuli of all London cats. 
It is perfectly clear that in neither of these cases it interferes in the least 
with the healthy discharge of the function, and we may learn that excess 
alone of oil in any part does not constitute * fatty degeneration.' The epithe- 
lial particles of the gall-bladder in these cases are loaded with oily molecules; 
they easily break up, and give exit to it very soon after death. No such oily 
accumulation occurs, at least necessarily, in the parenchymal cells: a further 
confirmation of the opinion above stated, that these cells are not^ quoad posi- 
tion, a continualion of the epithelium of the ducts. 

" In some human livers I have recently observed the ultimate ducts in a 
YQry satisfactory manner, and believe on the whole that the mode I am about 
to mention is the best for obtaining a view of their course and relations. A 
very thin section of the liver must be made at one or two lines' depth from 
the surface ; this is to be treated with acetic acid, and moderately compressed ; 
if the liver be tolerably free from oily matter it will now become much more 
transparent, nnd on careful examination of the portal canals, spaces, and 
fissures, some ducts will be found, and their course may be traced. It is 
manifest that in this way of proceeding the ducts are examined in situ ; and 
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if the observer has previously acquainted himself with their appearance by 
dissecting them out as they lie in the Glissonian sheaths, he will have no dif- 
ficulty in recognising them and following them, though he may have much 
difficulty in convincing himself of their actual mode of termination. Their 
termination by distinctly closed extremities I have certainly observed, as well 
as the slight amount of ramification they present, and the little intimate re- 
lation they appear to hold to the walls of parenchyma between which they 
mn. In many fissures not a trace of them can be seen ; and in those where 
they exist it is manifestly impossible that they can come into relation with 
any more than a small portion of the parenchyma. How then, if all the cells 
secrete bile, could this make its way into the ducts ?*'* 

The following observation, however, by Drs. Bidder and Schmidt, at the 
Derpt laboratory, seems to show that in some vertebrate animals at least 
there are free communications or anastomoses between the gall ducts. In 
birds the cystic duct and the hepatic duct do not, a^ in mammalia, join, but 
open into the intestine by distinct passages ; so that if one be lied, bile will 
still go on escaping by the other. Now in one set of experiments on geese, 
the above-mentioned physiologists opened a fistula into the cystic duct, and 
lied the hepatic duct ; in another set they opened a fistula into the cystic 
duct, and leaving the hepatic duct permeable, they measured the bile which 
flowed from it into the gut by securing the latter. Had then these two 
ducts been like separate trees,* spreading their rootlets into the substance of 
the liver without communication, the quantity collected from them jointly 
ooght to have been much greater in the second set of experiments than in 
the first : — the full action of both would have produced a greater amount of 
secretion than where one was, practically speaking, annihilated. But such 
was not the result : tlie quantity collected was entirely unaffected ; indeed 
in one of the former set surpassed several in the second set of experiments. 
Hence we are driven to conclude that in geese at least there are anastomoses 
of the duct syptem.t 

The cells, the masses of which constitute the lobules, are in 
form under the microscope exceedingly like the smaller sort of 
epithelial scales which line the mouth ; being generally poly- 
gonal, though often more or less irregularly rounded. They 
are also about the size of the smaller sort of scales above 
named. It was apparently this similarity of appearance which 
led anatomists to try and make them out to be like the epithe- 
liam of the mouth, a lining membrane — in fact, an epithelium 
of the bile duct. But such does not seem to be the case ; they 
are described by Dr. Jones and Professor Kolliker as a paren- 

^ Dr. Hand6old Jones in Philo%oph. Transact.. 1853. 
t Bidder aud Schmidt, Dis Vtrdauungswfte, p. 204. 
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chyma^ not an epithelium — a mass into which tubes enter, not a 
lining membrane of tubes. This is a matter of no little weight 
as regards the light in which we are now looking at the liver; 
for if the chief part of the organ, as these cells no doubt are, 
were made up of the lining membrane of the bile ducts, then 
the secretion would naturally appear the primary object of the 
whole viscus. But if, as Dr. Jones's investigations seem to 
show, their main physiological character is that of an independ- 
ent mass interposed between the portal and hepatic plexuses, 
in opposition to which only the bile ducts lie, the changes it eflfects 
in the blood will be the prominent duty of the main bulk of 
the liver. 

We have before seen that one of the most striking of these 
changes was the formation of sugar. The analyses of Mr. 
Blyth, detailed in Dr. Jones's paper, point out the cells as the 
seat of this change ; for though no bile was found in them, 
abundance of sugar was detected whenever the organ had been 
in a state of healthy activity at the period of death. It was 
found too, by some other experiments made by Mr. Noad, that 
the amount of sugar was dependent on the food, for in animals 
deprived of it the sugar vanished. Now, as the sugar does not 
go into the bile, and does go into the blood, leaving by the 
hepatic vein, we have a fresh corroboration of the justice of the 
position assigned to the liver, as a stage in absorptive blood- 
making. The main mass of it is employed in changing the 
blood, and does not (as far as we know) assist in making the 
chief constituents of the bile. 

It is stated above that no bile was found in the cells. Now 
in examining them with the microscope, besides a nucleus and 
nucleolus, there is seen inside a quantity of finely-granular sub- 
stance, which a yellowish hue would at first induce us to pro- 
nounce bile, and perhaps the application of Pettenkofer's test to 
a thin slice of liver may aid that impression ; but as it appears 
that albumen, as well as cholic acid, produces a crimson colour 
with sulphuric acid and sugar, the argument would be falla- 
cious ; in fact a thin slice of kidney was found by Dr. Jones to 
exhibit this crimson colour quite as well as liver. Further 
experiments on watery extract of portions of liver, from which 
the albumen was separated, and on alcoholic extracts conducted 



THE LIYEB. 187 

Mr. Blyth in the laboratory at St. Mary's Hospital, showed 
absence of cholic acid from the hepatic cells. Bile without 
(lie acid would be an army without soldiers, 
f et the yellow hue is no feUacy, arising from the refraction 
ight ; the extracts made were often stained of a deep safi&on, 
I hence Dr. Jones calls the substance " bile pigment," — a bad 
m, for it seems to imply that the only use of it is to act as a 
ntj and bestow a pretty colour for the special delectation of 
ktomists, of which we have no proo£ Other experiments 
>rded strong suspicion of the presence of glycocol also. 
[n fine we may conclude : — 

L. That a yellow coloured matter, and perhaps glycocol, are 
med in the cells; but that the chief constituent of the bile, 
>lic acid, must be formed by the ducts. 
L That a copious amount of sugar is formed in the cells, and 
brwarded into the hepatic vein, but not into the bile ducts. 
}. That the sugar is formed in consequence of taking food. 
BVom the above conclusions is manifest the propriety of class- 
[ the liver as an organ of assimilation lying on the direct road 
absorption. 

Section ll.—l%e Bile. 

Several circumstances have contributed to make the bile 
mpy a position in our views of digestion, perhaps rather 
fher than it is entitled to. This is to be accounted for, partly 
the large size and exposed position of the liver, joined to 
) notion that the principal business of all this mass was to 
srete bile, and that the business of this bile when secreted was 
take a share in digestion, proportioned to the bigness of the 
;an forming it* The reasons already given in the last sec- 
n for assigning more important functions to the liver than 
3 manufacture of bile^ will diminish some of this prestige, and 
5 recent researches into its true value tend to prevent too 
;h a part being given it on the one hand as a solvent, or on 
3 other as an excretor of noxious material. 

* A Tulgar etymological error has given it a great importance in digestion. 
>ple oongtantlj talk about " having the biU^^' supposing that their disorder ia 
inected with the secretion of the liver : the proper expression is ** the bail,'* as 
B proooonced in the north of England, intended to describe the restlessness 
I fermentation going on inside during these attacks, but perverted by our 
.tlieni pronuDciatioii. 
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The questions which most naturally arise respecting the bUe 
are — its quantity — its rate of flow at different times — ita varia- 
tions according to the quantity and nature of the food or other 
ingesta — its physical properties and their variations — ^its action 
on alimentary matters or other contents of the digestive canal- 
its true position in the organism, whether as an excretion, nu- 
triment, alterative, or vague " stimulant " — all these have a 
most practical bearing on daily life, and have all received much 
recent light from observations not familiar to the English pub- 
lic. To answer them, fistulous openings have been made into 
the gall-bladder or ducts of various animals, and while all pass- 
age into the intestine was cut off by a ligature, the secretion was 
collected at leisure. At leisure may be fairly said, for M. Blond- 
lot kept a dog in this condition alive for five years, and some of 
those used in the Derpt laboratory were mercifully killed after 
two months' observation, still in a viable state. The operation 
is a less violent one than might have been anticipated; of 
eleven dogs so treated, witlf the precautions detailed by Dr. 
Bidder, only two died of peritonitis. The injury also was less 
than might be supposed, the principal inconvenience arising 
from foetor of breath and flatulence — symptoms in spite of 
which many of our own species continue their daily occupa- 
tions and amusements. The authors too seem most careful that 
the animals should be in as normal a condition as possible ; for 
example, on cats they did not begin to record their observations 
till the pulse and breathing were of the ordinary rapidity, and 
the creature would purr when stroked ; and on the first shiv- 
ering ceasing to take notes. And the dogs are described as 
cheerfully disposed, rising up and following their masters round 
the laboratory when called.* 

A. — Quantity of the Bile, 
The investigations of Drs. Bidder and Schmidt into the 

o M. Blondlot's pointer was stiU more frisky ; she used to go shooting with 
her master, and suckled annually a litter of puppies for the five years he kept 
her. If the hepatic duct really was imperyious, her food must have been no 
Blight expense, if we may judge from the obsenrations made at page 178. See 
OompU?% RenduM de VAeadimie de$ 8cience$j June 28rd, 1851. 
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by Mr. Blyth in the laboratory at St. Mary's Hospital, showed 
the absence of cholic acid from the hepatic cells. Bile without 
cholic acid would be an army without soldiers. 

Yet the yellow hue is no fallacy, arising from the refraction 
of light ; the extracts made were often stained of a deep saffron, 
and hence Dr. Jones calls the substance " bile pigment," — a bad 
term, for it seems to imply that the only use of it is to act as a 
paint, and bestow a pretty colour for the special delectation of 
anatomists, of which we have no proo£ Other experiments 
afforded strong suspicion of the presence of glycocol also. 

In fine we may conclude : — 

1. That a yellow coloured matter, and perhaps glycocol, are 
formed in the cells; but that the chief constituent of the bile, 
cholic acid, must be formed by the ducts. 

2. That a copious amount of sugar is formed in the cells, and 
is forwarded into the hepatic vein, but not into the bile ducts. 

3. That the sugar is formed in consequence of taking food. 

From the above conclusions is manifest the propriety of class- 
ing the liver as an organ of assimilation lying on the direct road 
of absorption. 

Section 11.— The Bile. 

Several circumstances have contributed to make the bile 
occupy a position in our views of digestion, perhaps rather 
higher than it is entitled to. This is to be accounted for, partly 
by the large size and exposed position of the liver, joined to 
the notion that the principal business of all this mass was to 
secrete bile, and that the business of this bile when secreted was 
to take a share in digestion, proportioned to the bigness of the 
organ forming it.* The reasons already given in the last sec- 
tion for assigning more important functions to the liver than 
the manufacture of bile, will diminish some of this prestige, and 
the recent researches into its true value tend to prevent too 
high a part being given it on the one hand as a solvent, or on 
the other as an excretor of noxious material. 

^ A mlgar etymological error has given it a great importance in digestion. 
People ooDftantlj talk about *' having the hile,^^ supposing that their disorder is 
connected with the secretion of the liver : the proper expression is " the 6o^" as 
it is proDoanoed in the north of England, intended to describe the restlessness 
and fermentation going on inside during these attacl^s, but perverted by our 
soQthmi prooondatioii. 
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Gats Dogs Sheep Rabbits Geese Boyston 

Crows — 



secrete in twenty-four hours for each kilogramme bj weight 

Qrammca Grammes Grammes Grammes Grammes Grammes 

14*600 19-990 26*416 18684 11784 72*096 of fresh bile. 

0-816 0*988 1*844 247 0-816 6*266 { ^thirei^**^ 

( Proportion of 

,■, ,V A 4 i?» tV j «»»"•• to*? 

( animal's weight 

The medium position occupied by dogs, in the proportionate 
amount of bile secreted for the weight of the body, and the 
similarity of their food to that of the human species, renders 
the application of observations made upon them to man not 
altogether unsuitable. On this estimate we secrete daily be- 
tween 3 and 4 pounds of bile. 

It may aid in giving us confidence in the above detailed 
results, to call to notice the fact that weakness and disease de- 
crease the quantity of bile, as of all other secretions. If we look 
over the daily record kept of the four dogs retained under 
observation for about a month with hepatic fistulas, we shall 
observe this fact clearly exhibited. In a dog that died, during 
the last week there was only one day on which any bile flowed 
from the fistulous opening. (Second dog.) In two that kept 
np their flesh and weight, the amount varied with the diet and 
other circumstances, but never diminished as in the former. 
(Third and fourth dogs.) This fact ought perhaps to be taken 
into consideration when we give our judgment on the correct- 
ness of the estimate formed of the quantity of bile secreted, 
from observations on animals placed in the unnatural conditions 
of those experimented upon. We may feel satisfied that such 
estimate is below rather than above the mark, and that in 
ordinary health the amount which flows must be very much 
greater than is here calculated upon. 

It might have been supposed that some aid in the estimation 
of the amount of bile secreted by diflerent species and different 
individuals might have been derived from a comparison of the 
weights of their livers ; one would have guessed that the largest 
organs would be the most productive ; but such is not the case. 
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A series of careful observations are detailed by Drs. Bidder 
and Schmidt) and from them there appears to be no relation 
between the amount of secretion and the size of the liver. 
Indeed so much the contrary, that in the sheep experimented 
upon the smallest livers gave the greatest proportion of bile, 
while in the cats quite irregular ratios were kept. 

B. The Bate of Hepatic Secretion at different Times. 

The secretion of bile appears to be continuous, but is aug- 
mented and diminished from time to time according to the 
stage of digestion. It reaches its maximum in cats, at from 
ten to twelve hours after the last full meal ; in dogs, at from 
thirteen and a-half to fifteen and a-half hours. From that pe- 
riod to twenty-four hours it gradually decreases, till it comes 
down to the quantity secreted one or two hours after feeding. 
Longer abstinence diminishes the amount more and more. 

For instance, if a cat weighing 1 l^ilogramme in the second hour after a 
meal of meat secretes 0*492 grammes of fresh bile, the amount begins to in- 
crease extraordinarily, so that in the fourth hour it secretes 0*629, and in 
the seventh as much as 0*750, in the eighth 0*825, in the tenth 0*8fi0 
grammes ; so that in each hour between the second and the tenth there is 
a proportionate increase in the horary secretion of 0*045 of a gramme. In 
a similar way too the decrease, which commences after the tenth hour, takes 
place pretty quickly, so that from the tenth to the twenty-fourth it is at the 
rate of 0*028 gramme per hour.* 

These observations are of the greatest importance, for we 
may reasonably assume that the period at which the greatest 
quantity of bile is supplied is that at which it is most required 
for the uses of the animal economy. If its immediate action on 
the food lately received into the digestive canal were required, 
would it not be furnished in greatest amount at the time of 
most active digestion? If on the other hand it is most wanted 
when the process is nearly or quite complete, is not the ob- 
served gradation of the flow that which was to have been anti- 
cipated ? 

I think too, that we may from hence learn something useful 

^ Lehmann*8 Phytiol. Chemie, toI. ii. p. 78. 
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to US, in our employment of medicines which increase the ac- 
tion of the liver. The better we know the habits of Nature, 
the more beneficially can we follow her or modify her, accord- 
ing to our requirements. But these considerations belong more 
properly to a future page. 

C. The Variations of the Hepatic Secretion according to the Qimn- 

tity and Nature of the Food. 

A full diet increases not only the quantity of the bile, but 
also the amount of solid material therein. Thus it was found 
by Drs. Bidder and Schmidt that whilst a cat on ordinary diet 
secreted 0'807 of a gramme per kilogramme o| weight hourly, 
and of solid material 0*045 of a gramme, on very full flesh 
diet the secretion was in one cat 1*185 gramme of fluid, and 
0*062 of a gramme of solid, in another cat 1*003 of fluid con- 
taining 0*068 of solid. The same fact was fully confirmed by 
observations also upon dogs and geese, the details of which are 
analogous to the above. Perhaps this variation according to 
the amount of diet may be connected, as cause or effect, with 
the facts already noticed concerning the influence of disease on 
the bile. 

Fatty food instead of increasing, as might have been expect* 
ed on theoretical grounds, the quantity of bile, extraordinarily 
diminishes it. Thus in a mean of three experiments on cats, 
the hourly discharge after a diet of pure fat was of bile 0*827, 
of solid matter in it 0*036 of a gramme. We might have sup- 
posed that the formation of a substance which is the most hy- 
dro-carbouaceous in the body would have been augmented by 
a peculiarly hydro-carbonaceous aliment, but such is decidedly 
not the case. Nay, so far from it, that the numbers given 
above correspond most closely to what would probably have 
been the quantity of bile secreted by the animals in a state of 
complete deprivation of food. Pure fat diet is as bad as starv- 
ing diet. 

Flesh diet causes the secretion of more bile than vegetables. 
For example, in an experiment made by Dr. Nasse on a dog,* a 
diet of bread and potatoes caused a daily secretion of 171*8 

o Nasse, Commentatio de Dili^ quotidie a cane secretd copiHf &c. Marburg, 1851. 
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grammes, in which was 6*252 of solid matter ; whilst meat 
made it amount to 208*5 of fluid, or 7*06 of solid residue. 

Water increases the quantity of the bile within an hour after 
it is drank, and increases not only the quantity of fluid, but 
also of the solid contents, though in a less proportion. Thus a 
dog weighing about 5 kilogrammes, which after a meal of 185 
grammes of beef alone secreted in an hour 2*283 grammes of bile 
with 0'135 of solid matter in it ; after a meal of 25 grammes of 
beef and 158 of water secreted 4*030 of fluid, and 0*117 of solid 
bile. And the same dog after 185 grammes of water alone, 
secreted no less than 5*165 of bile, or 0*143 of solid matter. 
And the same thing was observed in the three other similar 
experiments. 

To this Dr. Nasse adds, that though water increases the fluid 
bile and also the organic solid constituents, it does not augment 
the amount of salts. 

Mercurial medicines (viz., the grey oxide and calomel) were 
found, in some experiments made by Dr. Handfield Jones on 
animals, to increase the production of yellow matter in the cells 
of the liver. 

Muriate of manganese and colchicum had also a similar effect, 
which was strong in the order in which these substances are 
placed. 

Taraxacum appeared to have no eflfect. 

Nitro'muriaiic acid was found, on examination after death of 
a cat who had taken it, not to have increased the yellow matter 
in the cells, but during life it has caused a greater flow of bile 
per anum. 

Aloes, oil of turpentine, rhubarb, increased the flow of bile into 
the intestines, but after death no yellow matter was found in 
the cells. 

Mercury has also caused a very great sanguineous conges- 
tion of the liver, which on the contrary was pale in the case of 
the latter classes of drugs which had not augmented the yellow 
matter. 

Antimony produced in the liver, as in all the mucous mem- 
branes, a copious flow of water and mucus.* 

o Dr. H. Jones in Medico Chirurgieal TrantactioM, vol. xxxy., p. 240, and 
MtSeml J\nu9 and OauUe for March 19th, 1852. 
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We have thus put under our command most powerful agents 
for modifying the quantity and quality of the bile. We may do 
so in a great variety of ways, combined or simple, and each way 
may have a different effect on the human body, both in regard 
of the solvent, excretory, or converting power of the secretion. 
It cannot be doubted that further inquiry will extend very much 
our knowledge of the action of the above mentioned and many 
other remedies and modes of discipline, so as to confer incalcu- 
lable benefit on national medicine. 



D. — The Physical Properties of the Bile and their Variations. 

Pure bile as it flows from an hepatic fistula, is a transparent 
fluid, without any organic forms or insoluble matters in it, ex- 
cept as the result of a mucous or catarrhal state of the gall- 
bladder, or the accidental admixture of blood. 

The colour of the bile presents a great number of variations, 
which however are capable of being brought under certain laws. 
It depends, for example, very much on its greater or less dura- 
tion and consequent concentration in the gall-bladder. Thus 
in cats, dogs, and sheep, the fresh bile contains five per cent, of 
solid matters, while that which is taken from the gall-bladder 
contains often from ten to twenty per cent. That of rabbits, 
when recent, but two per cent. ; of geese and crows seven per 
cent. ; yet in both there may also be found from ten to twenty 
per cent, in the gall-bladder. In sheep, however, probably in 
consequence of its shorter habitual duration, the solid part was 
not raised more than from five per cent, to eight per cent. In 
the Roystori crows on the other hand, it rose from seven to 
twenty-five per cent. 

Again, the colour varies with the nature of the creature's 
food. In carnivora it is yellow, from golden to burnt sienna ; 
in herbivora green, from grass green (as in rabbits) to sea green 
(as in geese), or olive green (as in sheep.) 

These varieties of colour are partly dependent on the amount 
of oxygen admixed, for by artificial addition of that element 
the yellow bile may be made green, and the green bile when 
deoxidated by zinc turns yellow. We may conjecture then, 
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that it varies according to the quantity of oxygen brought to 
the liver by the blood. 

Fresh flowing bile which had not been detained on its course 
was found by Drs. Bidder and Schmidt always neutral. ATka" 
Une reaction was caused only by the admixture of the thickened 
contents of the gall-bladder, which contained mucus. If, how- 
ever, this mucus was removed by precipitation, the neutral con- 
dition was restored. So that an alkaline fresh bile can only be 
80 by being mixed with mucus. Add bile can only arise from 
its decomposition. 

E. — The Action of the Bile on Aliments, Ac. 

It is usually taken for granted that the bile is capable of dis- 
solving, and so assisting in the absorption of some part of the 
food. But there has till lately been no very distinct proof of 
its possessing this power. The Derpt Professors, so often 
quoted, confirm Dr. Bliinefeld's* statement that " picromel," that 
is bile freed from mucus, is capable of dissolving blood globules ; 
bat that bile in its natural unchanged Qtate possesses this prop- 
erty they deny ; and it seems according to their experiments 
not able to convert coagulated albumen even after many days' 
maceration. They say that Dr. Huuefeld's experiments are 
correct enough, but have been in error quoted as if applicable 
to pure bile, whereas they relate to a mixture of it with mucus. 

The foUowirtg experiment of theirs shows how little solvent 
effect it has upon that important form of albumen — casein. 
Three portions of cheese were set to digest for twenty hours at 
100^ Fahr., one in pure water, another in water and bile, and a 
third in water and glycocholate of soda. On weighing them it 
was found that the first and the third had. lost seventeen per 
cent, but the second only eleven per cent, of its weight. In- 
stead therefore of being a solvent, it is less so than pure water. 

Farther than that, it does not even assist other juices in di- 
gesting albuminoid substances. Drs. Bidder and Schmidt ex- 
amined with the microscope the feeces of dogs fed on flesh 
alone, in whom all entrance of bile into the intestines was cut 
oBf and yet found no remains of muscular fibre ; it had all 

Hunefeld, C^emU und Mtdiein, p. 106. 
10 
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been dissolved without the aid of bile, except in cases where 
diarrhoea existed. 

To test the influence of bile over the digestion of starch, a 
dog, where no bile was allowed to flow into the intestines, was 
fed for eight dajs on rye bread. The quantity of faeces was 
greatly increa3.ed, they had no foetid odour, and were decidedly 
acid. Still no starch granules were to be found by microscopic 
examination, and no more starch by the iodine test than is 
usual in healthy dogs fed solely on bread. Another dog fed 
solely on wheaten bread exhibited no trace of starch in the ex- 
crements at all. It was observable, too, that the dogs did not 
lose weight during these experiments, so that the arrest of the 
secretion of the liver presented no impediment to the absorp- 
tion of nourishment from amylaceous food. 

Its action on starchy and albuminous aliments is therefore 
equally null. Indeed, since starch has saliva and pancreatic 
juice to digest it, and albumen gastric juice, why should the 
bile interfere ? 

Fat now remains. We have already seen (page 102) how the 
villi take up fat with ease. The question is, whether any mod- 
ification of it by any of the digestive fluids is required previous 
to that absorption, and whether the bile is the one to make the 
modification ? 

To try this, a dog with hepatic fistula was fed with food con- 
taining a weighed quantity of fat, but allowed to swallow a 
small quantity of bile by licking the opening. By examina- 
tion of the faeces it was found to take up daily by absorption 
for each kilogramme of its weight 2*24 grammes of fat. An- 
other dog was treated in the same way, but all admixture of 
bile was entirely prevented. It was found to take up but 1*56 
gramme of fat. A healthy uninjured dog was found to absorb 
as much as 11-1 grammes of fatty substances to the kilogramme 
in the twenty-four hours. Hence it is clear that though some 
fat may be absorbed without the aid of bile, yet that a small 
addition of the secretion makes the quantity considerably 
greater, and that an unrestricted flow into the intestine increases 
it five- six- or seven-fold. 

A further proof of these facts was derived from the chemical 
analysis of the chyle found in the thoracic ducts of these dogs 
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after their death. In a strong healthy dog the fluid was milk- 
white, and contained 37*05 parts in 1000 of fat and other or- 
ganic matters united to it. The chyle of two dogs with biliary 
fistulse was transparent, opalescent, coagulating very rapidly 
from its great amount of fibrine, and containing but 8*34 parts 
in one case and 3*03 in the other of fat and the organic matters 
united to it. Now as the other constituents of the chyle dif- 
fered but little in the healthy and the mutilated dogs, the vari- 
ation can be attributed only to the artificially induced deviation 
from normal life, and we cannot but conclude that it is to the 
bile we are to look for the chief aid to the absorptive solution 
of fat to the animal economy. 

So convinced are the above experimenters of the correctness 
of this view, that in the case of M. Blondlot's dog with a biliary 
fistula, in whose faeces no fat was to be discovered under oleagi- 
nous diet, they think it impossible but that the ductus chole- 
dochus must have become re-established. 

The experiments are indeed most valuable, and prove a great 
deal more than those in which the bile ducts were tied, and 
then the contents of the lacteals observed. In the latter there 
existed always a fallacy in the accident whether or no u certain 
quantity of bile chanced to remain in the intestines after the 
ligature. If it did, then of course fat was dissolved by it in the 
natural way, and the lacteals, as in M. Magendie's cases, con- 
tained white fatty chyle. If it did not, very little was taken 
up, and the chyle was transparent, as in Sir B. Brodie's famil- 
iarly known experiments.* It will be noticed that the plan 
adopted in those detailed above entirely removes this source of 
error, so that I think we may really view the matter as quite 
decided by them. 

The importance to the animal economy of bile and the fat 
which it aids in absorbing, is strikingly shown by the waste- 
fully large appetites exhibited by the dogs with biliary fistulad. 
They ate enormously, and by no means gained weight in pro- 
portion. The explanation of this is that the carbon usually 
taken up as fat was unabsorbable from the want of bile. Yet 
the same amount of carbon was still required by the respiratory 

o Quarterly Journal of Science, Jan., 1828. 
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process. This then bad to be supplied out of the albumen 
which usually goes to nourish the body of carnivorous beasts, 
and the muscles and other solid parts were obliged to be starved 
in consequence of the irresistible call of the lungs for carbon. 
Medical men will not fail to remember how often the same phe- 
nomena occur in patients with occlusion of the biliary ducts, 
how ravenously sometimes they will eat in spite of the sensa- 
tions of illness which depress them. 

The question however remains, in what manner the bile gives 
assistance to absorption. 

Stale bile is well known to unite itself with oil into a soap, 
and the use of it for the removal of grease spots from woollen 
textures and in cleaning carpets is familiar to all dyers and 
scourers. And fresh bile, too, if shaken up with oleic acid^ will 
dissolve some of it, though by no means so much as it would 
have to do if it had to act thus upon the whole of the fatty sub- 
stances absorbed daily. To do that more bile than is secreted 
would be required. 

And still the difficulty remains that it will not unite itself 
with neutral fat, and as the majority of the oleaginous matter 
taken as food is in that condition, there is no explanation given 
how the aid to absorption which has been found to exist is 
brought about. The difficulty may be thus stated — neutral fat 
is found in the food, neutral fat is found in the chyle — how does 
it get from one situation to the other through a membrane satu- 
rated with water, utterly incapable of uniting with the said fat? 

I fear it must be said that at present this question cannot be 
answered. That fat does thus pass is clear enough from the 
above experiments, and from others already detailed, where it 
has been seen on its transit (page 102). But under what form 
or by what laws, and how the bile or any other digestive fluids 

assist it, is as yet unknown. 

• 

To show how undecided this question is, several opinions on the subject of 
distinguished physiologists are here given, premising that they all equally 
await the proof of decisive experiments. 

Dr. Bernard thinks that previous to absorption a decomposition of oil takes 
place, and that it is resolyed into glycerine and an acid, butyric, oleic, mar- 
garic, as the case may be. His reason for thinking this is, that when pan- 
creatic juice (to which he attributes the cliief agency in this business) is mixed 
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with butter, an odour of butyric acid is given off.* It can hardlj be allowed 
that this b a sufficient argument, for the quantity thus changed is so small 
that it would not be nearly enough to supply the requirements of the econo- 
my. Besides which he does not at all explain how it is that the acidified fat 
becomes again resolved in the chyle into a neutral condition. 

Dr. Moleschott however, thinks that such is the case, and that the fat is 
thus afidified in the digestive canal, saponified by the digestive juices, passed 
in a state of soap through the absorbing membrane, and then again rendered 
neutral in the lacteals.t The principal objections to this are, first, that fatty 
acids are not found in the bowels in a healtliy animal, and secondly, that un- 
saponified fat can be seen in the epithelium of the villi (see page 102.) 

Dr. Frerichs thinks that oil is made into an emulsion by the motion of the 
bowels and the thick abdominal fluids, and being thus in a state of fine divis- 
ion is able to force its way bodily into the ends of the villi.^ 

Dr. R. Wagner thinks that particular portions of the mucous membrane 
are appropriated to the imbibition of fat, and kept free from that saturation 
with water, which would be an impediment to it. He supposes the bowels, 
in fieu^t, to be piebald over with different kinds of absorbing membrane suited 
for different substances. 

Dr. £. H. Weber holds a somewhat similar opinion, only he assigns the 
piebald condition to individual cells instead of to different 8pot?.§ 

The opinions held by Drs. Bidder and Schmidt themselves have been al- 
ready detailed, with the reasons for them (page 127 et aeq.) 

An action of the bile on fleshy matters, which is of no 
slight importance to our health and comfort, is shown by ex- 
periments on dogs. It was found that when no bile flowed 
into the intestine, rapid decomposition occurred in these sorts 
of food : continuous rumbling of the abdomen, the secretion of 
foetid gases, and of faeces smelling like carrion, immediately 
followed, though in truth no further deleterious consequence^ 
of this inconvenience were perceived even after eight weeks. 
In feet a condition of flatulent dyspepsia was artificially in- 
duced, not a poisonous or fatal disease truly, but an excessively 
distressing one to our species. When the animals were fed on 
bread only, these symptoms ceased, the faeces and abdominal 
gases were odourless, and were sour rather than putrid. 

From thence we may conclude that the bile acts on albumi- 
nous matters as an antiseptic, preventing their putrid decom- 

o Arch%9€9 Oinkralet dM Mideeint, Jan. 1849, p. 78. 

t Moleschott, PkyiiologiedeB StoffweehaeU, p. 209. 

X Article ' Digestion,' in Wagner's Dictionary of Physiology. 

§ Bidder and Schmidt, Verdauungua/te, p. 230. 
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position, and preserving them safely to be exposed as much as 
possible to iQe absorbents of the alimentary canal ; and that at 
the same time the excessive acid fermentation of vegetable 
starch is checked, so that it may proceed gradually and as 
required by the digestive process. Now as both putridity and 
fermentation are most likely to occur in excess at a late period 
only of digestion, we have (partly at least) explained the reason 
why the bile should be supplied in greater quantity twelve or 
fourteen hours after a meal than at any other time. It is fur- 
nished then to correct an evil then most likely to occur. 

F. — The True Position of the Bile in the Organism. 

Is the bile in fact merely an excretive^ eflFete, used-up matter, 
which it is for the good of the body to get rid of by the easiest 
route as being useless and detrimental ? Or has it farther uses 
in the organism aft^r it is separated from the blood, uses which 
it would be a serious injury to the economy to be without? 
The answers to these questions are much facilitated by the ex- 
periments detailed in the previous sections. Were it merely an 
excretion, we might have a j^rtbrf conjectured that the outlet 
for it would have been placed nearer the external surface of the 
body, so that a useless matter might have as little way to go as 
possible before it were entirely got rid of — delay in this case 
would be an unnecessary risk. Again, were it merely an ex^ 
cretion, the making of biliary fistulas would be simply the sup- 
ply of a defect in Nature — the animals so operated upon would 
not have suffered any inconvenience, and have lived as long 
and happily as others. But such was not the case. One of Dr. 
Bidder's dogs on whom the operation was practised lost two- 
fifths of its weight by the time of death, thirty-four days after 
the opening was made. Though cheerful and good-natured, and 
with a good appetite, it lost its hair, and died in fact of debility. 
A second dog, whose appetite was not so good, died in the same 
way in twenty-seven days, having lost no less than half its 
weight. Two other dogs, whose appetites were more voracious, 
kept up their weight for a couple of months, when they were 
killed. But all suffered from the flatulent dyspepsia and pu- 
trefaction of the contents of the bowels above described. It is 
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clear therefore that it is not a mere excretion — that it has uses 
ooDoected with the nutrition of the body, and that when its 
admixture with the contents of the alimentary canal is pre* 
vented, that loss can only be compensated for by an extraor- 
dinary supply of food. 

That it is partly an excretion may be easily conceded, for in 
a certain sense not only all secretions, solid and fluid, but also 
all elements of growth are so. That which forms mucus, gas- 
tric juice, hairs, nails, bones, &c., is in the arteries a superfluity, 
and there is every reason to believe that none of their elements 
can be stopped in their way out of the blood without injuring 
the latter. But since it has been shown that many of the evils 
usually attributed to the retention of bile in the blood equally 
arise where it has been duly separated therefrom by an artificial 
opening, and only impeded in its future use as a solvent and 
antiseptic, our idea of its excretive function is necessarily re- 
duced to smaller compass than before. 

What, now, is the amount of bile which really is excreted 
and thrown away ? — what numerical proportion do the useless 
eSete matters in it bear to those which are again resorbed ? Drs. 
Bidder and Schmidt answer that they are at most not more 
than one- eighth, and very probably under one-fifteenth even, 
of the solid matter; thus agreeing with Boerhaave and the 
physiologists of the last century, who held that " almost the 
whole mass of the fluid secreted by the liver, and poured into 
the cavity of the intestines, is again secerned or drunk up by 
the absorbing veins from the alimentary and faecal contents be- 
fore they arrive at the anus."* 

The estimate of one-eighth was arrived at in the following 
way : A dog was fed entirely first with black rye bread, then 
with meat, and then again with rye bread. The faeces passed 
during five days were collected for examination. Now in the 
first place it was observed that the colour of the faeces varied 
strictly according to the diet, showing that at least no very pre- 
dominant amount of bile, with its brilliant and distinctive co- 
loured ingredients, was present. Had it been there in any quan- 
tity, the fiseces could not have been black with the rye and grey 
with the meat diet Again, the full chemical analysis of these 

o Van Swieten's Cmmmentary en Boerhamwe^ vol. is., aec. 91S, 
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faeces shows among other things the per-tentage of sulphur cod. 
tained in them. Now as bile contains a known amount of the same 
ingredient, we shall certainly be within the mark, if we estimate 
by it the quantity of bile present I say we shall be " within 
the mark," because, though the presence of bile necessarily im- 
plies the presence of sulphur, the reverse does not hold good, for 
the sulphur may have come from elsewhere. We will say there- 
fore that more bile is contained in the faeces than would be re- 
presented by the sulphur found. Analysis showed that the 
whole of the sulphur in these excreta amounted to 0*384 of a 
gramme, whereas the quantity of that element in the bile 
passed from the liver during the same period of five days must 
have been 2*87 grammes. Thus even of the solid parts of the 
bile not one-eighth was rejected by the rectum. 

But then in these faeces there was contained a large quantity 
of hairs, swallowed with the food and with the saliva during the 
canine operation of licking. These hairs'contributed of course 
to increase the sulphur, and when they were removed, and the 
remaining substance examined, there were only 0'154 of a 
gramme of that element in it, answering to a quantity of bile 
amounting to about one-fifteenth of the faeces. 

/Sb that ice may conclude^ not only thai thewhole of the fluid of the 
hile^ but at least seven-eighths, and perhaps fourteen-fifteenths of the 
solid matter is again taken up by t/ie absorbing vessels on its road 
from the lioer to the rectum. 

To resume — the duties of the bile in the animal economy may 
be, from the present state of our knowledge, assumed to be : — 

1. To remove from the organism, in common with all other 
secretions, a small quantity of eflFete matter. 

2. In a manner as yet undetermined, to render oleaginous 
matters more suitable for being absorbed, or else the membranes 
more suitable for absorbing them, and that at an advanced 
period in the course of digestion. 

3. To prevent the too rapid decomposition of albuminous food. 

4. To form an important part of the great system of circula- 
tion through membranes, carrying out substances imperfectly 
fitted for assimilation, and returning them mixed with new 
matters introduced by the mouth, into the current of endos- 
motic absorption. 



CHAPTER VIII. 

THK LARGE INTESTINES AND SUCCEEDING PARTS. 

The comparison of the contents of the large intestine with 
those of the previous portion of the alimentary canal, shows 
that in the healthy condition there is very little left for it to do 
in the way of absorption. Above the ilio-csecal valve, which 
is placed as a sort of Rubicon of nutriment between the two 
guts, there is to be found sugar and bile in considerable quantity, 
as also some albuminoid matters, coagulable by heat and acetic 
add. Beyond the valve, whenever these substances are found 
in any notable amount, it is to be viewed as a deviation from 
the perfection of health. What the colon ought to contain is 
the d^ris of the food incapable of solution — ^such as vegetable 
bones, skins of fruit, hairs, &c., — together with the decaying, 
unabsorbable, coloured constituents of the bile, and rather more 
water than it is quite convenient should remain {Lehmann). 

The principal business of the colon is the removal of this 
water, and the formation of the faeces into a solid mass, which 
may be conveniently retained or expelled at will. At the 
same time a certain amount of air is kneaded with the mass, 
which has the effect of making it light and soft without reducing 
the dryness necessary to the retention of the solid form. This 
admixture of air in the fseces is not noticed by physiologists, 
but it may be easily observed : healthy human excrement 
swims free and high in the water it falls in, but should dys- 
pepsia, diarrhoea, or purgative medicine cause it to be passed in 
a pultaceous state, it sinks immediately. May it not be partly 
for this purpose that we always find the colon so full of gases? 
Is not their want of employment in the healthy way a cause of 
their being expelled unmixed in flatulent indigestion 7 

It is very possible, however, that with the water the colon, 
even in the healthy condition, takes up any matters therein solu- 
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ble which have accidentally descended to it. We know very 
well that it can do so, by its absorption of medicines requiring 
no digestive change which are artificially introduced by the 
rectum ; and it appears also capable of taking up albuminous 
and fibrinous aliments from nutritive enemata, which implies a 
certain power of independent digestion. 



CHAPTER IX. 



THE GASES OF 1%E AUMENTARY CANAL. 

The followiDg table exhibits a comparison of the gases con- 
tained in different parts of the intestinal canal : — 



Gas. 



In Stoxacb. 
Yolome per cent. 



I 



Gtfbonic acid 



^^l{2o 



Oxygen 
Nitrogen . 

Hydrogen 

Solphnretted 
hydrogen 

Gartmretted 
hydrogen 



14 {Chevreul) ) 
2o-2-27'8 {CkevOlot) ] 

11 (Chevreul) 
8-2-130 {CheviUoi) 



! 



IX lUA. 

Volome per cent. 



24*39 {Chevreul) 




2-3 



66-8-69-2 {OeinllU) f p" "^ 

Z'b^(CkevreuD ) L..3 
a trace {ChevOlot)] "^^ 



{Ckemreul) 
{Chevillot) 

{CheoreuTj 
(Chevreul) 



br CoLOW. 
Yoiume per cent. 



48-6 -70 
2311-93 


2-3 



{Ckevreuf) 
lOianllol) 

(Chevreul) 
{ChevOloi) 



1 



18-40-51 03 (Chevreul) 
05*2 -900 (Chevillot) 



10 



(Mardumd) 



j 



5-47-11-6 (Chevreul) 
280 (ChevOM 



The excess in which the stomach contains oxygen and nitro- 
gen, very nearly in the proportions in which they exist in 
atmospheric air, points clearly enough to their origin. They 
are swallowed in great quantities with the food, and in the shape 
of frothy saliva. The oxygen is partly taken up by the blood, 
and partly consumed in decomposing the victuals, so that by 
the time the gas becomes intestinal, it contains, as is seen in the 
table, a preponderating quantity of nitrogen, which remains as 
the caput nwrtuum of the deoxigenated atmosphere. 

The increase in carbonic acid and in hydrogen, and the 
formation of sulphuretted and carburetted hydrogen, are easily 
ooDceived to be a result of the fermentation of sugar, and of 
the amylaceous and albuminous food taken. Indeed the 



156 THE GASJE8. 

wonder is not their presence, but their presence in such small 
quantities as is the case in health. 

Besides the air swallowed and arising from the chemical 
changes in the aliments, there is reason to believe that a good 
deal is secreted from the mucous membrane. Dr. Frerichs, in 
his article * On Digestion' in Wagner's Dictionary, mentions 
having in a dog tied above and below a coil of intestine emptied 
of its contents, and after a certain time it became filled with 
air. Unfortunately it was not analysed, so that we do not know 
what part, though we know that some of the intestinal gases 
may (under abnormal circumstances at any rate) be secreted 
from the intestine itself. 

A question naturally arises, what becomes of all this air 
swallowed, secreted, and evolved? There are many indi- 
viduals who do not pass it per anum for months and months; 
indeed, as long as the perfect type of health is preserved, it 
may be said never to be excreted. And again, of what use is 
it? 

To neither question can an absolute answer be given, but in 
default of that perhaps the following conjectures may be 
allowed to have weight. The oxygen may be accounted for 
partly as being employed in assisting the decomposition of the 
victuals, and partly as being taken up by the capillaries of the 
mucous membrane ; some too may be dissolved in the water 
circulating inwards. The excretion of the carbonic acid may 
be effected by being taken up by the capillaries also, and then 
carried to the lungs to be sent into the external air. Thus it is 
treated as a mere excretion, the end of which is to be got rid 
of But it is not so entirely useless, or in truth it would have 
no claim to be introduced here among the great moving agents 
in digestion. There are several important elements of food, 
such for instance as carbonate of lime and phosphate of lime, 
which arc insoluble in water, but are soluble in water saturated 
with carbonic acid. This saturation is effected by the gas 
which remains in the bowels as a reservoir — as a reservoir, too, 
where a certain amount of compression is exerted, and the 
taking up of the carbonic acid is assisted just as in natural 
springs or in artificial fixed-air machines. This use is really a 
most important one. 
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For the nitrogcD I do not know how to find a use in the nutri- 
tion or modification of the tissues. Some of it is probably taken 
np by the blood, and excreted by the lungs, as in the expired air 
a considerable proportion of this gas is known to be found, 
forming, according to the latest experiments by M. Barral, one 
per cent, of the whole,* and some may perhaps be made into 
ammonia. But to that which remains still in the alimentary 
canal an employment may be assigned, humble indeed, yet con- 
tributing most exceedingly to our comfort and health. The 
fasces when they arrive at the ilio-caecal valve are almost fluid, 
and are so largely mixed with water saturated by salts, that they 
are of greater specific gravity than ordinary water, and either 
sink in or become mingled with it. If now our digestive organs 
are not performing their duty well, or pass the mass on too 
quickly, it comes into the external air in a very similar state to 
that above described. It is a heavy, unformed, half-liquid 
lamp, diffusing itself most disagreeably through whatever fluid 
it is cast into, and becoming a nuisance to the neighbourhood. 
Besides which it is very difficult for the sphincter to hold in, 
and causes propriety to be a positive pain. When however in 
the healthy condition this mass is thoroughly impregnated with 
air, it is so much dried and solidified that it can be made into a 
stiff mass, which presses equally on the sides of the gut .as on 
the sphincter, and is easily kept .in its position. From the 
quantity of air it holds it is lighter than water, and floats harm- 
lessly away as soon as expelled. 

o OotiyiUt EenduM de VAcad., t. xxvii., p. 861. 



CHAPTER X. 

PHYSIOLOGICAL ACTION OF SUBSTANCES SUBMITTED TO ABSORPnON IK 

THE ALIMENTARY CANAL. 

The proper use of all substances submitted to the process of 
absorption in the alimentary canal may be described as "nn- 
tritive," in a broad sense — that is to say, to cause the process of 
nutrition, or the renewal of the tissues which constitutes life, 
to be carried on in a better way than without them. When 
instinctively or rationally they are taken by a body in health, 
with the intention of keeping up that health, they are foods ; 
when administered to a sickly body, that is one whose physio- 
logical actions are inconvenient to the individual, with the in- 
tention of restoring health, they are medicines. Whether an 
article is food or medicine depends entirely on the intention, 
and on nothing else. 

Both foods and medicines accomplish their objects in one of 
two ways, in respect of which they may be classed as comple- 
mentary or ACCESSORY. 

Complementary foods or medicines are those whose nature 
enables them to become portions of the typical solids or fluids 
of an animal body. They can rebuild or renew by their own 
substance those organic compounds which chemical decay is 
continuously employed in disorganizing. 

Different sorts of complementary foods are required for dif- 
ferent parts, and must be proportioned in kind and quantity to 
the wear of those parts. 

Accessories are those by whose use the moulting and re- 
newing ({. c. the metamorphosis) of tiic organic structures are 
modified, so as best to accommodate themselves to required 
circumstances. They may be subdivided into those which at- 
resty and those which increase metamorphosis ^ and each subdi- 
vision again according to the various tissues upon which their 
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action is mainly exercised. Thus there are arresters and hasten- 
ers of metamorphosis of the bones, arresters and hasteners of 
metamorphosis of blood globules, &c., though in truth we do 
not yet know enough to assign them all their places. 

Having nses they have also abuses; the complementaries 
may be taken in excess, and the accessories when not required 
by the circumstances of the individual ; the first are then in- 
diQestihU or noocioits, and the latter intoxicating or poisonous^ ac- 
cording as they are food or medicine. 

As this classification is of some importance in a practical point 
of view, it is worth while to employ a few pages in discussing 
the ground on which it stands. The assumption on which it is 
based is that each animal requires a certain amount of several 
organic substances to supply the continuous waste or moulting 
of the tissues — that if it takes more it has too much, if less too 
little. 

The difficulty is to apply this to practice, and to say when an 
animal has exactly enough to eat. 

Dr. Frerichs in his well-known article on * Digestion,' in Wag- 
ner's Physiological Dictionary, has endeavoured to give us a way 
of finding an answer by the chemical analysis of the secretions. 
He reckons up how much urea, how much carbonic acid, and 
what salts are separated from the organism during tJie entire de- 
privation of food. He argues that such is the necessary loss of 
sabstance in the body, and such must be the necessary supply. 
If by lungs, kidneys, skin, &c., so much carbon, nitrogen, hy- 
drogen, &c., is given off, the amount of aliment required to be 
made into the blood is that which contains an equal weight of 
those principles, in order that life may be maintained in the 
same theoretical stationary condition. Such a method of inter- 
it^ting Nature has been adopted also by Drs. Bidder and 
Schmidt, as may be seen by the work of theirs so often before 
quoted. A worthy Dutchman, Dr. Donders,* objects to this 
indirect mode of computation, and compares Dr. Frerichs to a 
grocer who, in order to estimate his stock of sugar, burns some 
of it and weighs the ashes. We must demur to this compari- 
son : the philosopher is not in the condition of a shopkeeper 

* Dit NokmrngmfUff^t s. 8 (a Gemuui translation from the Dutch.) 
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who in taking stock has everything under his thumb, and has 
only to produce his scales, and to measure right on end ; he is 
rather like an income-tax commissioner, with an uncommonly 
refractory return before him, an obstinate, sly fellow, who has 
kept no books, and gives evasive answers — such, with rever- 
ence be it said, is Nature. The commissioner acts just like Dr. 
Frerichs, he says, ** you have expended so much in improving 
your premises, so much in household expenses, &a, so your 
income must be at least equal to that amount" There does not 
appear any possibility of applying the direct method to the 
discovery of the exact quantity of food required to be made 
into blood, for the very obvious reason, that we cannot ascertain 
how much of that put into our mouth is wasted; and it is pro- 
bable that if not by this, at any rate by some similarly indirect 
method, our future knowledge of the subject will be directed. 
It must be observed, however, that in Dr. Frerichs' argument 
it is assumed that in the starving condition the organs will 
still continue to remove from the body in a minimum quantity 
those eSete particles which are no longer capable of life; and 
that the metamorphoses of tissue which then take place are 
all that are absolutely requisite for keeping together mind 
and matter. Here, if anywhere, lies the fallacy: we have 
no proof that in deprivation of nutriment the ultimate par- 
ticles are not abnormally retained in the organism, and that 
starvation is not in fact a gradual interstitial death, as well as 
an exhaustion by unreplaced secretion. An architect might say 
''I will calculate the quantity of stone and timber washed 
away by weather and wear from a building, and will send in so 
much to replace it ;" but no, that would not do ; he must supply 
new timber and new stone in fresh quantity to push out that 
which is becoming injurious by decomposition — the removal 
must be an active leading process, or the building goes to ruin. 
It is not stated that such is the state of the case in our animal 
body ; but tliere is no proof that it is not, and if it is, then 
clearly enough the excreta are not a measure of the required 
ingerenda. If however the point can be made, that the removal 
of substance by secretion up to a degree inconsistent with life 
is the sole cause of death by starving, — that the necessary inter- 
stitial disorganizations go on without food as quick as with it — 
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ibis indirect mode of reckoning the amount of elements which 
must daily become blood will be of great theoretical im- 
portance. 

An immediate application of this argument to practical 
matters was of course not contemplated by the author. Dr. 
Donders need not be afraid that he will be " unmercifully con- 
demned to death by hunger,^' which he represents as the result 
of Dr. Frerichs' idea. Even if it is proved correct, there re- 
mains to be solved before it is practically applicable this further 
most difficult question : viz. In what form the alimentary prin- 
ciples must be supplied so as to be capable of being made blood? 
Although a substance contains all the elementary atoms neces- 
sary to supply the waste of the body — carbon, hydrogen, nitro- 
gen, sulphur, salts, water, and so on, — and at the same time is 
perfectly capable of absorption and conversion into blood, yet it 
does not follow that it is sufficient to sustain life. In fact, though 
it is capable of absorption it may be limited in capability as re- 
gards quantity ; it may have the power of entering into assimila- 
tion only in a certain definite amount, and that amount may be 
more or less than sufficient for the wants of the organism. This 
seems to be the case with all the substances that form our ali- 
ments; pure albumen, pure gelatine, pure chondrine, cannot se- 
parately be taken up in sufficient quantity to sustain life, however 
much of them be passed through the alimentary canal. A com- 
bination of aliments is necessary, and what quantity of each is 
required to form the combination cannot be learnt by finding 
the amount of carbon, hydrogen, &c., which they jointly have 
oontained.* 

o It k proper here to make a cursory mention of the division of aliments by 
BuoQ liebig into supporters of respiratory combustion and replaccrs of tissues, 
into "fael" and ** building materials." The striking simplicity of the theory 
inTolvedf so like one of the great laws of Nature, and the attractive style of 
the justly-honoured author, has made this classification very popular, and raised 
hopes that it would explain many things to which it is not applicable. But the 
fact i^ it is not itself by any means tenable as a division. The building materi- 
als may be and are used as fuel, and the fuel as building materials. Flesh is to 
many camiTorons animals the only possible source of carbon, yet if anything has 
% title to be considered a pure replacer of tissue it is this substance. Oil is con- 
sidered by Baron Liebig as fuel, and to justify this assumption he has to carry ^ 
Fatdnnee an onfortanate saying of John Hunter's, " that fat was no part of the 
animal body/' to describe the tissues as " only mechanically infiltrated with oil 

11 
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Perchance the time may come when we shall be able to de- 
duce on purely scientific grounds, what the due admixture, and 
due quantity of such admixture should be to supply an animal 
with sufficient nutriment. Perchance it is not far distant, but 
it is certainly still future. As yet our only practicable means 
of coming to any conclusion on the point, is to take a typical 
article of food which we find by experience is capable of nour- 
ishing an animal for a considerable period, and to make that 
the measure of what is required by the organism. The article 
which answers our purpose best is of course that which is the 
sole supply of the animal for a definite portion of its life ; a 
portion of its life too, when the processes of growth are neces- 
sarily more active than at any other time; when in fact it 
doubles, quadruples, or decuples the weight of each and all of 
its tissues on one food alone. Such a food is obviously a suffi- 
cient one, and we may fairly consider that it contains all the 
alimentary principles required for interstitial life. Milk^ then, 
we will take as the type of a perfect aliment, and the principles 
contained therein — viz., the protein compounds, hydro-carbons, 
and oils (represented in milk by casein, sugar, butter), with 
water and salts — may be viewed as the only sorts of food neces- 



and water like a sponge, " and to state that those const! tacnts possess no ''organic 
form, no vital characteristics." But what organic form would there be in the 
globe of the eye, what in the muscles even, without water? What would the 
brain and nerves, the very characterizcrs of vitality if anything is, what would they 
be without fat ? — not nervous matter at all. Here at any rate fuel is used for 
building materials ; and as other hydrocarbon seem' capable of conversion into 
fat. they may become building materials too. Another objection to the theory 
is that it represents oxygen as an inimical power, a sort of destructive Ahriman, 
against whoso invasions it is necessary to have a guard in these supporters of 
combustion — a fire which tends to burn our house down if we do not feed it with 
other prey. Whereas in fact oxygen is \isoU a building material ; it unites with 
the albumen of the blood to form the fibrine of the muscles, the caseine of the 
yellow elastic tissue, the substance of the skin. &c., &c. So far from there being 
any real opposition between oxigenation and nutrition, it is itself nutrition. In 
fact, the only truth which the theory expresses is,' that in proportion to the ex- 
penditure of carbon, so must be the supply of the same material in some former 
other. Great and important this truth is ; and perhaps it was right in Baron 
Liebig to call attention to it by such bold expressions as the calling animals 
'• locomotive furnaces," and by the rough division of aliments above mentioned, 
but they must not be carried further than the intention of the original author, 
and applied to subject matters for which they arc unfitted. 
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sary to pure existence. All these substances are found again, 
either in their original form or in one into which they are sim- 
ply convertible ; in some part of the body perform the duty of 
replacing continuously decaying organs, while the relics of the 
decomposed tissues which they replace form the excretions. 
On these substances, without any other, experience shows that 
life may be, and is, carried on in the greater part of the ani- 
mal creation ; they fill up the blanks occasioned by wear, and 
hence I have called them Complementaby Foods. 

Not satisfied with these bare necessaries, we find that our 
species chiefly, but animals also to a certain extent, are inclined 
by a soi'disant instinct to feed on a variety of articles, the use 
of which cannot be explained as above ; they cannot be refound 
in the organism, they cannot apparently, without complete dis- 
organization, be employed to build up the body. Without 
compromising ourselves by prejudging any doubtful question, 
these may be considered as extra diet, or called, as they are in 
the division a few pages back. Accessory Foods. It is scarce- 
ly necessary to say that by this expression are meant alcohol, 
flavouring others, essential oils, perhaps gelatine tea, coiBfee, 
pepper, tobacco, spices, opium, &c., &c. ; which are absolutely 
in themselves accessory. And there is also intended to be in- 
cluded the great excess above what is either to be found in our 
typical aliment or required to replace wear, which instinct leads 
us to consume of some substances absolutely speaking comple- 
mentry, such as for example water and salt. 

These are what man does not want, if the protracting from 
day to day his residence on earth be the sole object of his feed- 
ing. He could live without them, grow without them, think 
after a fashion without them — a baby does. Would he be 
wise to try and imitate it ? 

The answer to the foregoing question must lie first in accu- 
rate scientific observation of the true physiological effect of 
these substances on the human frame ; and the knowledge thus 
gained must precede any balance of the advantages accruing 
from them, with their social and political results. 

The distinction between accessory food and drugs is a line 
not easy to fix absolutely. It is a purely practical one, 
grounded on the experience, that while the former are desig- 
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nated by human instinct as good for the body, in either health 
or disease ; the latter are only suited for it in the pathological 
condition. They tend to disturb the physiological processes 
under both circumstances ; in the former it is generally not de- 
sirable that they should be disturbed, while in the latter such 
a disturbance is a necessary step to health. So that drugs 
might be called the accessory food of a pathological state. 



Section I. — Complementary Foods. 

Section I. A. — Complementary Foods capable of direct Absorp- 
tion vnthout Change. 

The most important of these is water, before described as 
passing backwards and forwards through the membranes, and 
which it is scarcely necessary to say is required to be present, 
not only in the fluctuating circulating condition, but fixed 
in all the tissues to secure their efficiency. It is essentially 
a part of the body, both during its stay there in the circulation 
by diffusion, as well as when united to other substances it 
builds up the form of the organism. The source of water to 
supply the loss by secretion is sufficiently obvious. 

Of next importance to water is chloride op sodium, which 
is found in the soluble ashes of all animal substances, and con- 
stitutes their chief bulk. It is in the blood proportioned to the 
other soluble mineral matters as 2*4 or 3 to 1. In the healthy 
state its quantity in the blood varies within but narrow limits, 
the analyses of Drs. Berzelius, Nasse, Marcet, Becquerel, Ro- 
dier, and those of Dr. Lehmann from an average of eleven 
observations on men and eight on women, keeping within the 
numbers above cited.* But in pathological conditions it is very 
various, showing the intimate relation it has as either cause or 
effect to the well-being of the individual. Cartilage is the solid 
part of the body that contains most chloride of sodium ; in the 
soft bones of the foetus it seems almost to take the place of 
phosphate of lime. In all exudations that show such a won- 
derful tendency to build themselves up into new and peculiar 

• Lehmann, Physiolog. Chemie, vol. 1, p. 441. 
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forms, in pus, in fibro-pus, in cancerous juice, there is a great 
abundance of this salt; indeed its presence seems to bear a 
close proportion to the amount of cell formation, either growing 
or capable of growing in the substance which contains it. Does 
not this indicate an alliance with nutrition of the closest kind ? 

The increase in the solubility of albuminous matters which is 
caused by chloride of sodium, makes it a prime mover, next 
probably to water, in the great intermediate circulation by dif- 
fusion. As a constituent of the solvents of the alimentarv 
canal, it carries in with it these important nutriments, preserves 
them fluid through the chyle and blood, then parting from 
them as they become fixed in the tissues, returns to perform the 
same round again. 

The latter part of its journey is partly directly diffusive and 
partly metaphoric; the greater portion indeed of the salt com- 
ing out again in its own shape in the juices, but some being 
resolved into the hydrochloric acid of the gastric juice, and the 
soda of the bile and other secretions. 

A direct proof of this latter expenditure of the chloride of sodium is afforded 
by an experiment on a dog performed by Dr. Bischoff. In twelve days the 
animal consumed 159 grammes of salt, but excreted by urine only 145 gram- 
mes, so that 14 grammes (nearly half an ounce avoirdupois) are not accounted 
for. Yet that amount was not fixed in the tissues, for the animal did not 
increase in weight. It is clear therefore, that over and above the quantity 
which replaced the same salt taken out of the tissues by destructive assimila- 
tion, a considerable allowance is decomposed in the body, and is either 
secreted or fixed in another form, its acid united to other bases, and its base 
in connexion with other acids.* 

Like water, chloride of sodium is so universally diffused 
throughout nature, that it is impossible to select a diet 
which does not contain a considerable, though not perhaps 
always a fully sufficient, portion of it. Where it is wanting in 
the solid food, it is sure to be supplied by the water drank. 
Any albuminoid aliment which is deficient in this salt is taste- 
less from its want of solubility, and for the same reason is innu- 
tritions and useless. An instance of this, familiar to all, is the 
well-known want of flavour and digestibility in meat which has 
been long boiled, while the central parts of cooked joints are 

* AnnmUn der Chemie vnd Fharmade, IxxxviiL, p. 109. 
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equally well-known to be the most sapid and nutritious, and 
the more so the less the fluids have been allowed to escape from 
them. 

The researches of Baron Liebig (quoted in Dr. Lehmann's 
Physiol, Chemie, B. III. p. 91), show a very different proportion 
of sodium and potassium in the flesh of different animals. The 

Grravy from pike contains to 100 parts of soda, 497 of potass, 
fowl " " 381 '* 

*- horseflesh " " 285 " 

beef " " 276 

fox " " 214 " 

This may serve in some degree to explain their different 
value to the organism in health ; but above all it may assist us 
in using them to avoid disease. Scurvy is caused in a great 
measure by the absence of the potash salt in the system, and a 
valuable suggestion towards the perfection of dietetics against 
that complaint seems afforded by the above observation. 
Should not fish and fowl, instead of beef, be used where there 
is danger, of its attacking a body of men submitted to our 
care ?* 

The value to the organism of the soluble phosphates OF 



SulMtance. 


Per-centage 
of salts 
soluble in 
water con- 
tained in the 
a«hei<. 


Percent- 

ageof 

soluble 

phosphates 

in soluble 

salts. 


Form of soluble phosphate. 


Blood of OX . . . 

Flesh of Horse . . 
Milk of cow . . . 
Yolk of Q'f^Q . . . 
Wiiite of egj^ . . 
Oxj,'ull . . . . 

Urine (human) . . 
Faeces (humau) . . 


60-90 
42-81 
34-17 
40-95 
81-85 
90-85 

90-87 
18-55 


1-58 
J 11-10 
1 83-27 

21-60 
J 24-67 
125-16 


j 6-78 
1 14-51 
(1012 
] 4-55 

20-13 


IVibasic phosphate of potass 
Bibasic phoHphate of soda 

potass 
Tribasic phosphate of potasK 
Phosphate of potass 
soda 

TribaRic phosphate of potass • 

soda 
Bibasic phosphate of potjiss 
Trihasic phosphate of potiiss 



• An economic observation may not be out of place here. Are manufacturers 
of prepared meats right in employing the same preparation for all sorts of flesh ? 
Should not variations in the substances used be made according to the saline 
contents already existing? 
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SODA AND POTASH is showD bj the great quantity of tbem con- 
tained in the ashes of animal matters. This is shown in the 
preceding table of analyses by Bose, given in Dr. Lehmann's 
Physiological Chemistry.* 

The ample quantity of phosphatic soluble salts in the ashes 
of plants and their seeds, as well as in meat, leaves no doubt 
about the source of their supply to the organism under every 
modification of diet The deficiency of phosphates observed by 
Berzelius in the flesh of young animals may perhaps account 
partly for its deficiency in nourishing power, which has been 
long suspected. 

Carbonate of soda has been conjectured to play in the 
blood a most important part, viz., of carrying from the capil- 
lanes to the lungs the carbonic acid which requires to be 
removed from the organism. It is supposed by Baron Liebig 
to leave the tissues as bicarbonate, to go to the lungs and part 
with one atom of its acid, and then be returned to pursue the 
same course. But this is little more than conjecture, for, as 
Dr. Lehmann pertinently remarks, there does not seem enough 
carbonate of soda in the blood to perform this great duty. 
Moreover its presence, separated from organic acids, has not 
been quite proved. However that may be, there is no diffi- 
culty in accounting for its supply in ordinary food, or from the 
decomposition in the body of kitchen salt 

The SULPHATES also may easily be supplied ready formed in 
the same way; but whether they are so in any degree, or 
whether the considerable quantity that may be detected in the 
fluids is derived solely from the decomposition of the sulphur- 
laden albumen and fibrine, is not ascertained. 

The substances hitherto quoted are capable of immediate 
solution in water. Others are easily made soluble by the con- 
ditions in which the water exists in the circulation. It is, for 
instance, largely impregnated with carbonic acid by the maga- 
zine of that gas which is in the bowels. Hence the phosphate 
OF LIME and the carbonate of lime so necessary to the solid 
structures, are rendered capable of being taken up in a fluid 
form. The seeds we eat and the water we drink are the most 

o Vol. i., p. 451. 
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generally used articles of food containing them. Iron is proba- 
bly taken up in the same way to supply the blood with haema- 
tin, for the soluble salt of iron formed by the hydrochloric acid 
of the stomach is quickly thrown down again by the alkaline 
secretions it soon meets. These may be described as made sol- 
uble in water by the carbonic acid it contains. 

The absorption of oleaginous substances has been so thor- 
oughly discussed in a former chapter (page 102), that no wonder 
will be expressed at seeing them included here among matters 
which are absorbed unchanged. Those who hold that a saponi- 
fied condition of fat is necessary for its passage through the 
membrane, do not suppose any change to take place beyond 
the union with an alkali, to be dissolved again in the lymphat- 
ics; and those who would resolve the neutral oil into an acid 
and base, do not object to a similarly rapid reunion. At the 
same time the former mention of the substance was so full as 
to render superfluous anything beyond a reference to those 
pages. 

It might however appear at first sight that fat and several 
substances to be shortly named ought to form a distinct class, 
as being liable to change in the intestinal canal. It may be 
stated truly enough that butyric acid, &c., usually form in the 
stomach, and are probably capable of absorption. 

Bat this is not in consequenc€j nay I do not know whether it 
may not be said to be in spite, of the digestive juices. The 
same amount of warmth and shaking, with the presence of 
fermenting organic matter, would probably more quickly pro- 
duce the same decomposition out of the body. It is not a part 
of digestion, but an impediment to it. This has been made 
sufficiently evident by the already quoted experiments of Drs. 
Bidder and Schmidt on the gastric juice (page 93, Question 4). 

The great quantity of fat present throughout the body, in- 
creasing its efficiency, making more easy its motions, adding to 
its beauty, and forming a component part of the prime material 
means of communication between mind and matter by being a 
necessary constituent of brain and nerve, shows suflScient cause 
for its being a complementary food. Its importance is shown 
by the quantity afforded in milk to the young animal : it is 
easier digested than other hydro-carbons, which as regards re- 
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spiration may be classed with it, and therefore is preferable for 
that period of existence when a fall allowance of such food is 
desirable. In the food eaten in later life it is also largely pre- 
sent, and is instinctively viewed by all nations as an object to 
be sought for. It is associated in all languages with ideas of 
luxury from the earliest ages. The ** butter and honey" of the 
prophet, used as a phrase for royal food, and the reference in 
almost every second page in the Bible to oil as a source of 
riches (though it could have been no rarity in a country pecu- 
liarly described as a ** land of oil olive"), are sufficient to 
show its estimation among the ancient Orientals ; while in the 
present day the Hindoo sepoy, when he devours his gallon of 
rice at a meal, wilV spend all the pice he can get on the clarified 
butter of the country, and "as good as ghee" is his expression 
of unqualified praise. It was an error in Dr. Liebig to state 
that oily foods are an object of disgust to nations of warm 
climates ; all races of man require them and seek after them ; 
and the habits of the Esquimaux, so often quoted, probably 
depend on the abundant supply of the article which the sea 
places at his disposal, coupled with a scantiness of other provi- 
sions, more than on the instinct of taking " respiratory" ali- 
ment. Throughout the globe there is a craving for fat in some 
form, varying according to the climate, because experience 
shows one form more than another to be subject to decomposi- 
tion under particular circumstances ; varying also according to 
climate as the cause of its production in one or another shape. 

Sugar, like fat, has already been made a subject of comment, 
both in the chapter on Absorption in the Small Intestines 
(page 107), where Dr. Bernard's observations are detailed, 
stating his belief that it is taken up unchanged by the portal 
veins, corrected by the further observations of Dr. Lehmann, 
and also in the sections on the Convertive Actions of the Saliva 
and Pancreatic Juice (pages 63, 127), where it is shown to be 
formed in very large quantities from the starch used as food. 
The present state of our knowledge may be shortly stated 
thus: 

Sugar is taken in considerable quantities, and indeed is not 
absent from any wholesome diet, so as to be fairly classed as a 
complementary food ; 
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It is formed from the amylaceous aliments, and this meta- 
morphosis is a necessary step in their digestion ; 

The change of amylaceous matters into sugar commences in- 
stantaneously after their reception into the mouth, and goes on 
continuously in the digestive canal ; 

That a small quantity of sugar is taken up as sugar by the 
veins and lacteals is probable, that the whole is so taken up is 
improbable ; 

That it is largely converted into lactic acid in the healthy di- 
gestive canal is improbable, from the rarity of acid reaction in 
the examination of its contents. 

The farther conversion of lactic acid into butyric is possible, 
but cannot be traced in the blood or chyle. • 

No more is necessary to show the extremely unsatisfactory 
state of the question at present 

The conversion of lactic acid into butyric acid has not been before alluded 

tOj 80 a few sentences may fairly be appropriated to it It is in truth part 

of a theoretical mode of accounting for the formation of fat in the body, 

and is expressed in the following formula : — 

Hydrate of lactic } hydrate of butyric ) , , . • j ■ i. j 

T , V ^ ■'. , > +carbonic acid+hydrogen 

acid ) acid S 

2 (C«H*0*+HO) =(C«H^0*+H0)+4 C0» +4 H 

That is to say that hydrate of lactic acid may, by parting with carbonic 
acid and hydrogen, become butyric acid. Now the formation of these two 
gases in considerable quantity in the bowels is a fair argument that such a 
conversion does take place, and the finding also frequently of butyric add in 
the cseum is an additional one ; but whether it is the natural course of 
things, still more whether it is necessary to absorption, must remain at pre- 
sent undecided.* 

The fact of the existence in milk of such a large proportion 
of a form of sugar is a sufficient proof that it is easy of appro- 
priation by the digestive canal, when presented to it in a suit- 
able combination. There is reason to believe that the lactic acid 
which it is converted into is an aid to the solution in tl^e stomach 
of albuminous matter, and that, therefore, if allowed fair play, 
it is not only digestible itself, but a cause of digestion also. 

• Engelhardt und Madrell ; quoted by Dr. Donders, Nahrungsstoffe, p. 102. 
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Section I. B. — Complementary Foods capable of Absorption 
only after Previous Change by the Digestive Juices. 

STARCH. 

In its original condition, either raw or when broken up by 
boiling, it does not appear that starch is capable of being ab« 
sorbed by the alimentary canal. But we have already seen 
(page 63,) how on its first introduction to the mouth it meets 
with a fluid capable of converting it into one of the most absorb- 
able of solid substances, and how the metamorphic influence of 
the saliva is continued till it is reinforced by the pancreatic juice 
(pages 71, 94, and 127) and is aided by all the animal tissues 
and juices to a certain extent (page 65). This conversion into 
sugar makes it into a complementary food duly represented in 
our typical diet, milk, by its peculiar form of saccharine mat- 
ter " sugar of milk." 

In the physiological part of thb volume, then, it is clear that 
the chief point of consideration respecting starch is the best 
mode of offering facilities for this conversion into sugar, by 
which alone it can become a useful aliment. And a collateral 
subject of inquiry will be the eiBfect of its remaining unchanged, 
or the chance of any improper decomposition. 

Starch when raw is a very solid indigestible body, for it is 
surrounded by an envelope of cellulose, very thin indeed, but 
quite insoluble. Heat cracks this, and then nearly all the sub- 
stance unites with water, and forms, if there be sufiicient water, 
the well-known slimy fluid. Cookery then is of the utmost 
importance to its digestion ; and we should take care that amy- 
laceous victuals are not only exposed to fire externally, but 
heated thoroughly and equally, and not covered up in any in- 
soluble substance. Slow cookery is therefore for them the most 
wholesome and economical, and in proportion as the food is 
starchy, so should the heat be gradual and long continued. 
Potatoes, for example, steamed or roasted, or if boiled mashed 
so as to extract all hard lumps, are in the best condition for di- 
gestion. Frying them, toasting them, baking them, or brown- 
ing the surface again dries up ihe starch into a hard half char- 
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coaly mass, which except in most powerful stomachs, must act 
as a foreign body. 

At the same time it must be remembered that starch has to 
be acted upon immediately on its entrance into the mouth, and 
that chewing is of importance not only to its mechanical di- 
vision, but to its chemical solution. For this reason some so- 
lutions of starch usually considered invalid dishes, such as 
arrowroot, gruel and the like, disagree with persons who do not 
easily secrete saliva ; they descend unmixed with buccal fluid, 
and are not converted into sugar till they get to the duodenum. 
Those who have injured the sensibility of their salivary glands 
by smoking tobacco, are very apt to complain of this circum- 
stance, and to wonder why such simple food lies like a weight 
in their epigastrium. Starch then in a solid form, such as in 
bread or potatoes, for instance, is more easily digestible than 
when fluid. 

A familiar example of the mechanical differences in the form 
of starchy food, are the two sorts of piecrust known as " short" 
and " puff" paste ; in the former, the butter is thoroughly in- 
corporated with the dough, so as to divide the starch granules 
one from another, and permeate the gluten like a sponge; 
while in puff pastry the dough forms thin but solid layers, like 
a quire of buttered paper. If the teeth are imperfect or masti- 
cation careless, the latter is well known to form in the stomach 
a solid mass, which is difficult of solution in the upper part of 
the intestines ; whilst the easily-broken paste (the " short") is 
mixed with the rest of the food, and if the butter is fresh, re- 
ceives a very diflferent character from its employer. 

Starch as an unconverted foreign body passes in considerable 
quantities through the bowels. It may be found almost always 
by the microscope in the stools of diarrhoea or dyspepsia. But 
its effects as a foreign body seem to be not always identical. 
If it is in lumps it certainly seems to act sometimes as a haste- 
ner of the transit of the alimentary mass; and diarrhoea is the 
consequence, as happens in the case of ill-baked pastry ; but 
when in a slimy state, or even if in a fine powder, as when un- 
cooked, it shields the mucous surface from the action of the 
contents of the canal. Now in ordinary health this is not de- 
sirable — the more the aliments are exposed to the membrane 
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the better ; but in the pathological condition, when the secre- 
tions, or isubstances decomposed by them, are irritating and 
noxious, a slimy solution of starch may envelope them, defend 
the sensitive or wounded membrane, and so stop an existing 
diarrhoea. 

To decompositions chemically injurious, starch does not seem 
to be liable ; it does not, like albuminous food, generate sul- 
phuretted hydrogen or any other poisonous gases ; but at the 
worst only causes a stomach-ache by an excess of lactic or bu- 
tyric add in the stomach or colon. 

ALBUMEN AND ALBUMINIZED SUBSTANCES. 

The subject of the normal digestion of albuminoid sub- 
stances has been already fully discussed in the section on the 
Gtistric Juice (Chap. IV. § IV. F.). It is obvious from thence 
that they are to a person in health the most easily assimilated 
and most wholesome of nutriments. So acknowledged is this 
importance by the general consent of mankind, that the different 
classes of complementary victuals producible on a large scale 
command a price very closely proportioned to the quantity of 
albuminoid matters they contain. Butcher's meat, fish, cheese, 
corn, cabbage, potatoes, rice, would be the order in which the 
average commercial value of the articles named would stand 
in an universal market, and it is the order of their richness in 
fibrine, albumen, casein, gluten, &c., or similar allied principles. 
The most useful field open for science in this quarter of knowl- 
edge would be to estimate the circumstances under which one 
form more than the other is more easily or completely convert- 
ible into blood, and its consequent value to the healthy di- 
gestion. 

The great aid to the rapid conversion of albuminoids into the 
state of peptone* in which they are absorbed, is softness and 
permeability by water, so that the converting juice may have 
access to every particle as soon as possible. The mechanical 
condition, as it is sometimes called, of these nitrogenous aliments 
is of twofold more importance than the quantity of nitrogen 

• See Chap, rv., p. 89. 
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they contain. If enveloped in an insoluble layer of their own 
or other substance, they are in fact as useless as gold locked up 
in a box, for " paullum sepultaB distat inertiaa Celata virtus." 

But we cannot satisfy ourselves with merely a roughly 
estimated condition of soilness ; a general state of pulp is in 
fact not inconsistent with great difficulty of solution, arising 
from minute fractions of the substance being insoluble. The 
separate parts may be like fine shot, less inconvenient but 
nearly as unmanageable as a lump of lead. 

The microscope may be brought into play here with ad- 
vantage in two ways. In the first place the state of the food 
may be examined previous to its being eaten, and so a knowl- 
edge obtained of the mechanical alterations effected by various 
modes of preparation. Secondly, it may be examined in the 
several stages of digestion. Observations on the fieces, which 
to the microscopic eye present nothing repulsive, and may be 
placed under view in such small quantities as nowise to affect 
the nose, are a most important road to knowledge, as yet little 
walked in. 

The influence of cookery on albuminoid substances is a 
subject of greater importance even than its effects on starch, 
whether looked at from a purely philanthropic, economical, or 
curative point of view. The experience of the artiste on this 
subject is often of more importance than that of the philoso- 
pher, because the latter has been apt to consider solely the 
chemical part of the operation, somewhat to the exclusion of 
the mechanical; while the former, by considering neither, avoids 
that partial truth which is the parent of all error. 

Examples of the importance of these mechanical changes 
effected by various modes of applying heat may be found in 
our common methods of cookery. 

They are judiciously combined with chemical influences in 
the British operation of roading a joint. The heat radiated 
from the open range coagulates the outer layer of albumen, and 
thus the exit of that which is still fluid is prevented, and it be- 
comes solidified very slowly, if at all. The areolar tissue which 
unites the muscular fibres is converted by gradual heat into 
gelatine,* and is retained in the centre of the mass in a form 

® Not however the Barcolemma, which an experiment of Professor KoUiker's 
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ready for solution. At the same time the fibrine and albumen 
take on, according to Dr. Mulder,* a form more highly oxidized 
and, especially in the case of the former, more capable of solu- 
tion in water. The fat also is melted out of the fat cells, and 
is partially combined with the alkali from the serum of the 
blood. Thus the external layer of albumen becomes a sort of 
box, which keeps together the important parts of the dish till 
they have undergone the desirable modification by slow heat — • 
a box, however, permeable in some degree by the oxygen of 
the free surrounding air, so that most of the empyreumatic oils 
and products of dry distillation are carried off. These are 
doubtless in a general way no loss to our stomachs or our 
palates. If acetic acid be generated it is probably carried oflF, 
and if ngt carried off it is neutralized by the alkaline carbon- 
ates, as certainly roast meat is not acid to test-paper if quite 
fresh. The little that may remain would not disagree, and 
would probably render the muscular fibre more soluble. 

Rapid boiling may effect in some minor degree the case-hard- 
ening of the meat above described, but the interior albumen 
seems by this process more hardened and less digestible, per- 
haps from want of the acid above named. 

Shu) hailing makes, it is true, a nourishing soup, but converts 
the muscular fibre into a mass of hard strings, which, eaten or 
not eaten, are in nine cases out of ten equally wasted. These 
are to be found in the faeces exhibiting all the beautiful trans- 
verse striffl of their original state, quite unaffected by their in- 
testinal journey. 

The utility of soups and broths depends on several circum- 
stances, which modify a good deal the advantages accruing 
from their liquid state. Heats seems to have an effect on albu- 
men in some degree proportioned to the period of its applica- 
tion, rendering it more or less insoluble, at the same time that 
to a delicate palate there is a decided loss of savour. Thus 
soups and stews which are "kept hot" are wholesome enough 
during the first few hours, may be digested at a railway refresh- 



fcema to remoTO from the class of substances yielding gelatine. See Kolliker's 
Mikro: Anat,, vol. it, p. 250. 

o Qooted in Moleschott's DiaUtik, p. 450. 
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ment room for some hours after, but on the second or third 
day give the incautious eater of Palais Bojal two-franc dinners 
an infallible diarrhoea. Though finely divided, the minute 
fragments of muscular fibre seem to be individually rendered 
insoluble. 

Slemng and baking without free air retain truly all the good 
things in the dish, but they also retain a variety of known and 
unknown educts of dry distillation, organic empyreumatic oils 
and acids inimical to the stomach's peace. They require there- 
fore much care, and are as a rule not advisable to be under- 
taken on a large scale. 

Boasting therefore is as scientific and wholesome, and thert- 
fore as economical a process as it is a palatable one, and is well 
worth the extra expenditure of fuel which is entailed.. 

With regard to the amount of chewing required by flesh and 
other albuminous food, there is a good deal of popular miscon- 
ception. Persons with bad, false, or tender teeth are often 
found to fancy that a vegetable diet is more suited to their im- 
perfect powers of mastication than an animal one ; and we not 
unfrequently see mothers instructing most carefully their chil- 
dren to chew well their meat, and neglecting the same precau- 
tion in respect of vegetables. The physiology of the mouth 
and stomach, and the relation in which they stand to albumi- 
nous and starchy food respectively, teaches us to act in a com- 
pletely opposite way. It is desirable indeed that the jaws 
should break up muscular fibre as much as possible, in order 
that it may be easily permeated by the gastric juice as soon as 
it reaches the stomach. But to vegetable aliments they owe 
still more important duties. It is equally indispensable that 
they should be broken up, and it is also required that they 
should be detained in the mouth till enough saliva has been 
secreted and intermixed to turn them into sugar. Mastication 
therefore, important for both, is more indispensable for vegeta- 
ble than for animal food. 

On the whole it appears that more light will be thrown on 
the subject of the different degrees of digestibility and true 
commercial value of various meats and dishes from a consider- 
ation of their mechanical than of their chemical forms ; for the 
nutritive powers of food are not simply in proportion to the 
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quantity they contain of the elements of the blood, but of the 
quantity in a state capable of assimilation. 

The idea of estimating the value of food by the quantity of 
nitrogen it contains is a most fallacious one. This is clear from 
the analyses by Drs. Schlossberger and Kemp, quoted in the 
third volume of Dr. Lehmann's "Physiological Chemistry." 
From these it appears — 

*' That the amount of nitrogen in muscular fibre throughout the animal 
kingdom is essentially the same. The flesh of fish contains the same total 
quantity of this important element of nutrition as that of the higher animals ; 
oysters, on the other hand, instead of containing more, as experience of their 
utility would lead us to conjecture, actually stand lower down in the scale of 
proportion. So there is a striking difference between being rich in alimen- 
tary principles and good for food." 

Besides the necessity for being in a condition capable of solu- 
tion, it is probable that there is also required a certain combin- 
ation of the complementary principles among themselves, and 
that on the approach to perfection in this combination the value 
of food depends. The complementary diet must contain all the 
constituents of the body, and we may feel sure that such diet 
will be most suitable which contains these constituents as 
nearly as possible in the proportions and combinations required 
by the body to be nourished. 

The variation to be made in the complementary diet accord- 
ing to the circumstances of the individual, depends on the 
peculiar waste which those circumstances cause. "VVe see a 
typical food supplied by Nature to the young of our race, con- 
taining, floating or dissolved in its copious water, 10 parts of 
plastic material or albuminoid matter, 10 parts of fat, 20 parts 
of sugar, and 0*6 of salts.* At this period of life the whole 
duty of man consists in growing big and strong, and unques- 
tionably that diet enables him to do it better than any other. 
Bat then this golden age has an end, other functions and other 
duties arise ; the outer world makes its demands, mental and 
bodily deeds have to be done, and therefore a different expen- 
diture and a different income must be calculated upon. 

And as the circumstances of adults are more varied than 
those of in&nt8| so must their diet be made various too, not by 

o Lehmann'8 PAyi. CK«ml«. 
19. 
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eating a number of things at once, but by changing the nature 
of the things taken, according to the changed requirements of 
the system. 

Thus there is no question but that easily assimilable brown 
meat is the proper food for those whose muscular system is 
subjected to the waste arising from hard exercise. And if 
plenty of it is to be got, and the digestive organs are in suffi- 
ciently good order to absorb enough to supply the demand, it 
completely covers the deficiency. Water under these circum- 
stances is the best drink, and a " total abstainer,'* with plenty 
of fresh meat, strong exercise, and a vigorous digestion, will 
probably equal anybody in muscular development But should 
the digestion not be in such a typical condition, should the 
exercise be over severe, and the victuals deficient, then the 
waste must be limited, as we shall shortly see, by alcohol or 
some similar arrester of metamorphosis ; if it is not, the system 
suffers, and the man is what is called " overworked." 

The influence of diet over muscular fibre is an important 
social question, for thews and sinews have always ruled the 
world in peace and war in a proportion quite equal to brains. 
Indeed it is a question which the present writer is disposed to 
answer in the affirmative, whether, nationally, muscular and 
mental energy do not always run in couples, and whether the 
fii-st is not the cause of the second. It does not appear that 
any diet, so there be plenty of it, is incapable of fitting a man 
to get through his daily work in a fashion ; but the best speci- 
mens of the species in their several sorts, hunters, agriculturists, 
or citizens, are those nations which get most flesh meat.* 

Intellectual labour also exercises the demand for food, and 
at the same time unfortunately injures the assimilating organs; 
so that unless a judicious diet is employed, waste occurs which 

^ A collateral advantage of meat diet to a nation is the diflScultj of obtaining 
it ; for the truth probably is that the mode of procuring food has as g^eat an 
inflaence over mind, manners, and muscles as the nature of the food itself. He 
that is satisfied with what be can pick up ready-grown degenerates either into a 
starved New Hollander, where food is deficient, or into an effeminate creature 
like the old inhabitants of the West Indies where it is abundant ; while a civil- 
ised people, with a "care for their meat and diet,'' will have thought about it, 
laboured for it steadily, advanced science and ransacked Nature to improve it, and 
obtained their reward iu the search itself. 
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cannot be replaced. The best way for studious persons to 
avoid this evil is to eat little at a time, but often, and to let the 
diet be compact and easily assimilated, such as fresh made 
soups, bread, and small quantities of meat. There cannot be a 
more injurious habit than that of working long at mental labour, 
till the body is exhausted by the waste, and then engorging the 
heavy meal to which the false appetite gives a temptation. It 
cannot be digested aright, and the body, though with plenty 
inside it, pines away unsatisfied. 

There is one occasion when a great temporary increase in a pe- 
culiar secretion is required by circumstances ; viz., when the mo- 
ther supplies food to her infant. It is singular to see the neglect of 
the common-sense expedient of promoting this secretion by sup- 
plying the very substance it drains off from the body. Nursing 
women are desired to drink an unusual quantity of porter, 
wine, bitters and what not ,till they get bloated, thick complex- 
ioned, stupid and dyspeptic. The reason of this will be ex- 
plained when we come to see that alcohol and other ingredients 
in such a diet arrest metamorphosis, detain in the system the 
secretions we want to flow out, and fill those which do flow out 
with effete matter. If the constitution of the mother is robust 
enough to stand this bad usage, and still afford the full quan- 
tum of milk for her child, yet that must be of inferior quality 
to what she otherwise would have made, and the innocent con- 
sumer suffers. Perhaps it does no further harm than making 
the baby sick, but still that might just as well be avoided. Let 
the same woman adopt a full milk diet, correcting if necessary 
its tendency to turn sour by some mild alkalies — such as one- 
fourth of its bulk of soda-water — and a change for the better 
will be immediate : it is beautiful to watch the increased soft- 
ness and smoothness of skin, the plumpness and invigorated 
muscular power, which follow such a simple obedience to the 
laws of common sense. 

To reduce the diet so as to accustom the stomach to take only 
just enough to supply the ordinary waste, is not wise. The 
well known Venetian, Luigi Cornaro, did this, and published his 
experience. He lived indeed to a great age, but then he passed 
a sort of vegetable life in his palace and his gondola which 
would be intolerable to us Saxons. Dr. Clark tried similar ex- 
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periments, and got on pretty well so long as he had nothing to 
do beside weighing himself, but when he came to undergo a 
contested election for St. George's Hospital it killed him out- 
right,* as it would have done Comaro, Hilarion, Simeon Stylites, 
or any other hero of asceticism. If the body is to be exposed, as 
it is in all modern civilized life, to sudden extraordinary de- 
mands, it must be prepared for them by being habituated to 
take in rather more than is ordinarily required. 

Another condition requiring a decidedly accessory amount 
of flesh diet to retain health, is the deprivation of light and pure 
air. The inhabitants of towns and city artisans require more 
meat than country labourers: if they get it they keep well; if 
not, they deteriorate in their own persons, and produce a still 
worse o£&pring. A striking instance of the advantage of a full 
animal diet is afforded by the Yorkshire colliers. They work 
as a rule longer hours and (according to the report of Mr. 
Mackworth, inspector of minesf) in worse ventilated pita than 
in Belgium, yet they are generally hearty and strong, suffering 
more from accident than disease ; while among the Walloon 
miners about Liege there is endemic a peculiar anaemia, of such 
a well-marked character that the inspecting surgeon can imme- 
diately detect, by the waxy complexion and deficiency of cir- 
culation, if they come from a badly ventilated mine. This 
prevalence of an endemic among a class of men peculiarly cared 
for by the paternal eye of their government, and its absence 
among Englishmen left to take care of themselves perhaps too 
much, is explained by the diet of the former. It is sufficient 
indeed for a Flemish day labourer, but quite inadequate for a 
miner, consisting week after week of coffee and bread and 
butter, rarely of meat, and scarce any soup,J while the York- 
shireman luxuriates in at least one and often two hearty meals 
of flesh meat daily. With this excess of victuals they are able 
in a great measure to resist the noxious circumstances in which 
they are placed. 

o ITie last few entries in Dr. Stark's Journal, continued nearly to the day of 
his death, have a melancholy interest He was truly a martyr to science. 
t Journal of Society of Arts, April 7th, 1855. 
X Revtie de$ Deux Mondes, 15 Mars, 1855, page 1207. 
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Section II. — Accessory Foods. 

Section IL A. — Accessory Foods capable of Absorption toiihovi 

the agency of the Digestive Juices. 

a. — INCREASERS OF METAMORPHOSIS. 

Water and eitchen salt, when they exceed in quantity 
what is requisite to supply the waste of tissue and the require- 
ments of the immediate circulation* occupy th« part of accessory 
food.t In the first place they render the various articles of 
diet more soluble and so more absorbable, and secondly they 
act by some unknown agency on nutrition, rendering it more 
complete and normal when they are supplied in full measure 
than when they are scanty. 

The solvent powers of water are too familiar and proverbial 
to need illustration, but its further influence over nutrition has 
<Mily'lately been scientifically investigated, and may therefore 
probably be made the subject of attention. The observations 
of Dr. Booker of Bonn, on his own person, exhibit this in a 
most laoid manner.^ The experimenter appears to have used 
the utmost precision, and details so conscientiously the mode 
adopted of making his estimates, that additional knowledge 
may perhaps alter the conclusions drawn, but can never dimin- 
ish the value of the experiments. After he had determined by 
some preliminary trials what quantity of food and drink was 
just enough to satiate his appetite without causing loss of weight 
to his body — that is to say, was sufficient to cover exactly the 
necessary outgoings of the organism — he proceeded to special 
experiments, in which during periods of twenty-four hours, he 
took the amount of victuals ascertained by the former trials. 
The result was that on those days when he drank an increased 
measure of water the hitherto sufficiency of nourishment was 
not enough to cover his necessary loss by urine and faeces, so 
that the weight of the body constantly diminished. 

The special experiments are in two sets. The first set extend 

o See page 37. f See page 156. 

X Em/imii dti Wa»ur%, Yon Bocker. " Zeitechrift dcr K. K. Gcsellflchaa der 
AertM sa Wlea," April, 1864. 
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over seven days, in each of which the observer took on an 
average 1260 grammes (2*66 pints) of water ; the second set, 
also over seven days, in which he took 8360 grammes (7*11 
pints) of water. The urine made daring the twenty-four hours 
was collected as follows : — 

It was passed on first rising in the morning, and to it was 
added all that was secreted up to the same hour on the day 
succeeding, and then weighed and analysed. After emptying 
the bladder he took his weight naked, and repeated the weigh- 
ing at definite periods during the day, allowing for the ingesta. 
The amount also of solid matter and liquid in the f^ces was 
directly weighed, and the insensible perspiration estimated. 

The result of these two series of experiments exhibited the 
following mean numbers : 

In the first series with In the second series with 

1260 grammes of 8860 grammes of 

water water 

the daily exercise amounted to 



84*14 minutes, 90*14 minutes, 

V^<« 'V* " ^ 

and the daily loss of weight to be replaced by food was 
639 grammes. 884 grammes. 

The faeces daily excreted amounted to 
178*3 grammes; 219*5 grammes; 

of which the water was 



129*6 grammes, 170*5 grammes, 

and the solid portion 

48'7 grammes. 49*0 grammes. 

^^ , .^ 

The urine daily excreted amounted to 

/'^ ' ' " ^ 

2621*143 grammes. 4994*000 grammes. 

He felt on the days when the larger quantity of water was 
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taken more desire for food, and more languor after exercise, 
although; as may be seen, it exceeded by six minutes only that 
which was used on other days, but does not mention having 
experienced any other subjective change. 

These experiments have been since confirmed by some made 
upon himself by Dr. Falck,* in which a progressive though not 
proportionate increase in solids excreted may be observed to 
follow the augmented amount of water drank. 





At the coroiDencem?nt of each 
period of 12 hoare he took— 


In each 12 hours he excreted— 




Bread in 
frammea. 


Podding in 
grammes. 


Water in 
grammes. 


Urine in 
grammes. 


Solids of 

urine in 

grammes. 


Water of 

urine in 

grammes. 


1 


500 


164 


• • • 


882 


19-66 


812-48 


2 


500 


161 


1000 


489 


27-18 


461-81 


8 


500 


165 


2000 


1310 


27-24 


1288-75 


4 


500 


165 


4000 


8911 


88-47 


3877-62 



The result of these experiments may be condensed as follows : 

1. Water increases interstitial metamorphosis or destruction 
of tissue, and consequent loss of weight 

2. The decomposed tissue is excreted partly by urine and 
partly in solid faeces. 

3. The water formed in the organism by metamorphosis of 
tissue is augmented, as well as the nitrogenous constituents of 
the excretions.f 

4. The excretion of carbon by the lungs, the quickness of 
pulse or of respiration, is not affected. 

5. A necessity for food, as exhibited in the sensation of 
hunger, keeps pace with the metamorphosis of tissue. 

The increased rapidity in the metamorphosis of the solid 
parts of the body, from the use of a quantity of water exceed- 
ing that which the thirst and necessary excretions demand, is a 

o Yierordt'B JrcMv,, i., p. 160. 1861. 

t It will be seeD by the table above, that on the fhll water days 4994-|-170 
grmmmes are excreted, lijj^ing an excess of 1804 grammes over the quaotity drunk ; 
whereas on the ordinary water days 2621-{-129, being an excess of 1490 over the 
quantity drank. The quantity of water, however to the solid food, which of 
oooTM ooDsUtates aoiiie of the exceas of secretion, was the same under both circam- 
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most important fact Its ftdl applioation belongs to our reflec- 
tions on medicinal discipline for abnormal states of body, but 
yet as an accessory food for the bealthy it should not be passed 
over. Metamorphosis of tissue is It/ej or an inseparable part of 
life ; and there is reason to believe that where it goes on quickly, 
and there is the possibility of a supply of new matter equal to the 
exhaustion of the old, the tissue changed is in a more perfect 
state, more able to resist external noxious influences, and there- 
fore more likely to last long, than when the exchange is slow. 
When then, a man is able to get as much as he wants to eat, is 
able to carry it without inconvenience in his alimentary canal, 
and to absorb it to an indefinite amount, the extra quantity of 
water is wisdom on his part, for it makes him more lively and 
active. But not all are habitually in this typical condition ; to 
many of our readers the latter clauses are probably unattainable 
— an extra quantity of food is a trouble to them, and the ab- 
sorption of it painful or impossible ; while those who mix much 
with the masses of their fellow-countrymen find a large multi- 
tude whose social circumstances prevent the fulfilment of the 
first requirement, and whose supply of food is sadly limited 
both in quantity and qualify. To all of these, an extra allow- 
ance of water is an extravagance which can only occasionally 
be advised. 

The power, analagous to that of water, possessed by kitchkn 
SALT of assisting nutrition through its influence over the destruc- 
tion and removal of effete tissues, is worthy of much attention. 
In a paper published by Dr. Bischoff of Glessen,* corrective 
and explanatory of parts of his *' Ilamsioffals Maass des Stoff- 
wechsds^^^ he has detailed the results of some experiments on the 
amount of urea excreted by a dog. Now the amount of urea ex- 
creted, though not indeed an absolutely exact measure of the me- 
taphoric actions of the solid tissues, is an approach to it, and at 
any rate may be safely employed as a rough means o£ compar- 
ing the vigour of such actions under otherwise corresponding 
circumstances.f From these experiments it appears that the 
increased quantity from the use of chloride of sodium is indubi- 

♦ Annalen der Chemie und Pharmacie, Ixxxviii. p. 109. 

t For the discussion of this question see Medico-Chinirgical Review for April, 
1864, in an article reviewing Dr. Bischoff 's work. 
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table, though not so great as by an error in calculation was 
stated in the work named. A dog taking daily a pound of 
beef without salt excreted 22*50 grammes of urea; with a solu- 
tion of salt to drink he excreted 28*34: grammes daily. 

With respect to the urea being taken as a test of metamor- 
phosis, it is to be remarked that it is probably a fair compara- 
tive, but not an absolute measure. The above-named dog, for 
example, took 6000 grammes of flesh in eleven days, contain- 
ing 180'60 grammes of nitrogen ; the urine excreted contained 
but 159*20 grammes of nitrogen, so that 21'40 grammes are 
Qnaccounted for, and must be got rid of in other ways, for the 
animal did not increase in weight. 

The salt also, as elsewhere remarked, is not all excreted by 
the kidneys. The dog took 158*82 grammes of chloride of so- 
dium, and passed in urine 145 grammes, so that 13*82 remain 
to be accounted for, being probably decomposed in the organ- 
ism, the chlorine being united to other bases, and the sodium to 
other acids.* 

Now solely on this information we should not know whether 
the final result of taking an accessory quantity of salt was in- 
jurious or beneficial. It might appear at first sight only to 
We an exhaustive interference, taking away that which it 
must require an effort of the organism to replace. But it must 
^ remembered that it is in that effort that life consists, and 
that within the bounds of health the more metamorphic action 
there is going on, the more truly a tissue may be said to live, 
the more perfect it is and is likely to become. So that we may 
on these grounds rather anticipate an augmented efficiency, and 
* nearer approach to typical perfection from this increased ac- 
tion, in the same way as a muscle grows by fair use. Such 
hope seems confirmed by some experiments noticed in a former 
^pter, in which from the continued use of more than ordinary 
"OSes of salt the red globules of a healthy man's blood were 
decidedly increased in number, as well as the fat and fibrine, so 
niuch so indeed that the proportion of water sank from 779*92 
parts in 1000 to 767-60.t 



® Jinnalen der Chemie und Pharmaeie^ Ixxxviii, p. 109. 
t See page 25 of this volume. 
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The employment of salt, therefore, in the average healthy 
state, is decidedly beneficial to the human species, and the use 
of it as an accessory aliment is wise in those who are well sup- 
plied with other food. 

Empirical observation has long acted on this principle, and 
added salt to the fodder of domestic animals with the view of 
improving their condition ; but inasmuch as some expense is 
involved in this custom, a question has arisen, whether it really 
is of any use or not ? M. Boussingault tried lately a series of 
experiments on steers, which certainly lead to the conclusion 
that it in no way contributed to their condition.* And another 
set of trials has been made on cavalry horses in France, with a 
similar conclusion.f The horses in prime condition were not 
improved in appearance, and the thin ill-conditioned ones were 
rather deteriorated by the use of the salt. With regard however 
to these experiments, it is to be observed first, that, they were 
made with Aay, which already contains a good deal of salt, and 
do not therefore militate against its economical employment 
with other sorts of fodder. Secondly, they simply show that 
under some circumstances sickly animals are not benefited by 
this food. And thirdly, they do not show that the healthy ones 
were unimproved ; for though no external signs of such im- 
provement existed, it might possibly be found by analysis of 
the blood, as in M. Poggiale's case before mentioned. J 

The physiological actions of salt indeed lead us to expect 
that it must be hurtful in some cases. Where waste is already 
excessive, or under circumstances where the diet is insufficient, 
the advantage of salt is a matter of serious doubt. Where from 
poverty not enough to supply waste can be obtained, or where 
from an abnormal state of the alimentary canal or other causes 
that required amount is not absorbed, though abundance may 
be submitted to the mucous membrane, it can hardly be de- 
sirable that the destruction of the tissues it entails should be 
encouraged. It is a commendable thing that a man of good 
fortune should lay it out in building a handsome house, but if 

® Annales de Chemie et de Physiquey 1847, p. 117 et eeq. 

t Reeneilde Mhnoires et ObservcUiona sur V Hygihne et la Midicine Vilirinariet 
Militairet, torn, iii., p. 509. 1851. 
X Sec page 25. 
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his income is limited he must limit even his praiseworthy ex- 
penditure. The latter event — pathological poverty as it may 
be called — belongs to a more advanced stage of the subject, but 
the equal importance of the other demands that it should not 
escape notice. Where food is deficient in quantity or quality, 
it is evidently improper that any excess of salt should be used 
beyond that which is just sufficient to act as a complementary 
aliment ; all beyond this increases the waste. Encouragement 
should be given to employ instead other spicy flavourings which 
have not this tendency, or which have even a contrary ten- 
dency, as we shall presently see reason to believe is the case 
with several accessory aliments. 

It is to be remarked that the question of the use of salt as an 
accessory food is by no means the same as that of the employment 
of salted provisions. The manufacturing process so dries up 
and hardens the muscular fibre that without diligent cookery it 
is insoluble in the gastric juice, and in point of fact is an insuffi- 
cient nutriment, a state of things where it has been said salt is 
improper. When salted provisions must be used, the deside- 
ratum is a mode of cookery which would render the albumen 
and fibrine again soluble. 



jS. — ABRESTERS OF METAMORPHOSIS. 

The next accessory article of diet that will be mentioned is 
one that has exceeded in interest all the rest put together. 
AIjOOHOL has attracted the attention from the earliest times — 
of the poet, whose business it is to record all that powerfully 
influences mankind, — of the philosopher, who explains the 
reasons of this influence ; of the moralist, the physician, and 
the legislator, who argue out severally the consequences to 
man's mind, body, and worldly estate. 

It is of course not our business here to enter into these ques- 
tions ; all we have to do with is the effect of alcohol on the 
healthy animal body, and in the Second Book on the sickly 
body. 

But remembering bow moral and theological considerations 
have been brought to bear upon it, we must be careful not to 
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approach the subject in an ascetic spirit ; we must avoid not 
only the spite of a St. Hilarion trying to bully the flesh, but 
also the refined affections of a Fra Angelico, dreaming in bis 
cloister garden, and peopling his holy canvas with the abstract 
world his soul lived in. We must have a hearty sympathy for 
all that is human, yea fleshly, so it be not sinful. We must 
look upon everything which, without shortening existence, 
makes the sentient nerves of an individual feel pleasure, as in 
itself a positive good, therefore rationally to be sought for, 
therefore natural to a creature whose most normal state is the 
highest exercise of his reason. 

The more means of corporeal enjoyment are placed within a 
man's reach, the more likely his mind is to acquire its noblest 
and most truly manly qualities ; self-denial even, and the har- 
dier virtues are of stronger growth, from having more opportu- 
nities for their exercise. Experience shows them developed in 
the civilized nation, not in the savage. The greater the per- 
fection of the body, the better instrument the soul has to use; 
and physiology, experience, and everything else shows us that 
an animal attains the greatest perfection when it feels the least 
pain, and the greatest sum total of pleasure. That legislature 
then is truly patriotic which places within the reach of their 
countrymen the opportunity of gratifying the senses to the 
greatest possible amount without consequent pain. There is 
every reason to believe that by so doing they are making them 
bigger, stronger, braver, and more sensible. Although these 
physiologists should never be able to show that the gifts of 
Bacchus, or " the cup which cheers but not inebriates," the 
unaccountable quantity of salt men and animals take when they 
can get it, and similar accessories act as nourishment, though it 
should be proved that they do not act as nourishment, still we 
have a means of accounting for the indubitable fact that the 
opportunity for temperately enjoying them has always coin- 
cided with the advance of a nation in the scale of humanity. 
And that, on the other hand, some declines and falls have sin- 
gularly accompanied the surrender of wholesome fermented 
liquids. Why were the Egyptians great when beer was the 
popular drink, and why have they become *' no nation " since 
it has ceased to be so ? Is the degradation of Asia Minor and 
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Arabia quite irrespective of the Moslem denial of wine to the 

best, that is the oonscientious citizens ? There is reason to 

believe that an historian who would take up this subject, 

^ovld be able to connect advance and retrogression more with 

^e supply of superfluities tl^an of pure necessaries ; but at the 

«axiie time it must be allowed that a Niebuhr is required to dis- 

^]:igui8h cause and effect in this physical, even more than in the 

political, history of our species. When then a statesman is 

ft^ilced " Why will you not carry a * Maine Liquor Law?' Why 

lII you not do all you can to put temptation out of the way of 

e intemperate ?" he gives a suflScient answer when he says 

^Secause liquor is nice (to some palates) ; and I will not de- 

ive my noblest and most cherished countryman, the tempe- 

>te man, of a pleasure likely to make him stronger and hap- 

ler." 

The last clause brings the question to an issue which it is the 

usiness of the physiologist to give judgment on. What is 

^^^scperimeniaUy the effect of alcohol on the system ? 

The experiments of Dr. Bocker* enable us to be as explicit 

^^Q this point as about water and salt : they appear to have 

\Deen made as carefully as those already detailed on the effects 

Df water. He lived as usual, and took seven or eight times a 

day a teaspoonful of spirits of wine. The immediate results 

may be stated in the five following deductions : 

1. Alcohol diminishes the excretion both of the solid and 
fluid constituents of the urine. 

The following table exhibits the daily difference between the 
ordinary excretion and that which took place under the influ- 
eace of alcohol, taking a mean of nine days of the former and 
ax days of the latter. 

Under the use of alcohol there was a daily diminution in the 
amount excreted : — 

* BeUrSg^turBiriihmde. Yon F. W. Bocker, PraktUchem Arzte, Wandarzte, 
and GelmrtEhelfer. Zwei Biiade. Grefeld, 1849. 
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Orammes. 

or urine to the extent of 1151*739, or i\ of the whole average quantity.* 

Of water in it .... of 1116-403, or ,\ " •' 

Of solid constituents . . of 36*246, or /, " " 

Of urea of 13*366, or ^ " " 

Of uric acid of 0-091, or \ •' " 

Of mucus of 0-093, or I " " 

Of fire-proof salts . . . of 9-361, or J « «« 

Of earthy phosphates . . of 0*278, or J " " 
Of other salts decomposed i 

by heat, with extract- > of 13-369, or ^ '* " 

ive mattert . 5 

2. Alcohol does not increase the cutaneous perspiration to any 
practical extent. 

This is not measured, but judged by sensation. Dr. Bocker 
finding that at night indeed he perspired somewhat more than 
usual, but by day much less. This shows, at any rate, that the 
skin does not take the place of the kidneys in exhaling water 
under the circumstances experimented upon, for had it done so 
the body would evidently have been bathed in perspiration all 
the twenty. four hours. 

3. Alcohol does not augment the /cecal excretion. 

4. Alcohol diminishes not only the absolute quantity of car- 
bonic acid exhaled by Vie lungs, but also the relative proportion of 
it in the products of respiration, though it quickens the fi^ 
quency of the pulmonary movements. 

The experimenter calculates that when using alcohol he ex- 
creted daily 165744 cubic centimetres, or about }th less than 
his ordinary quantity .J After the alcohol was left off, the pul- 
monary movements continued quicker than natural, while the 
carbonic acid exhaled returned to its normal standard ; so that 

The '* average quantj[t^** was ascertained by experiment immediately before 
each series of experiments on diflferent substances, and was different according to 
the different times of the year. This explanation is necessary in order to account 
for the different fractional parts of the whole which the quantities are stated to 
constitute. 

1 For the materials of the above table compare p. 24G with p. 19G of Bocker's 
Beitrage zur Ileilkunde. The approximate fractions are introduced to make the 
facts more striking. 

J The diminution of the quantity of carbonic acid excreted in the expired air 
while taking alcohol has been confirmed by the experiments of Dr. Duchek on 
dogs. — Vterteljahrschi/t fur pract. Heilk. lOter Jahrff.t hd. iii. 
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there were more products of respiratioD expired than even in 
the previous condition. This was confirmatory of the arrest of 
excretion being really due to the reagent employed ; it was the 
experimentum cruets required by the logical observer. It is no 
doubt open to conjecture that there occurred a compensatory 
increase in the carbonic acid excreted by the skin, but as that 
is reckoned, probably correctly, by Dr. Hannover to be at most 
only one twenty-fifth of the excretion of the lungs, it is diffi- 
cult to imagine it could to any practical extent take their 
place. As to any compensatory excretion of the gas by the 
bowels that would have been obvious enough to the senses. 

Alcohol therefore is not a supporter of combustion in the 
body ; nay, it is a very decided arrester of the oxidation of 
carbon. 

5. The excretion of water by the lungs was unaffected to any 
important extent, that is to say, it was diminished by an equal 
to Y jj of the whole. This is a further blow to the theory of aU 
cohol supporting combustion. 

What now are the deductions from the above-detailed imme- 
diate physiological actions? What is the true use of that alco- 
hol which all acknowledge to be instinctively liked ? 

" Alcohol," says Dr. Moleschott, " is a box far savings. A man 
who eats little and drinks moderately of alcohol retains in his 
tissues and blood more than he who, under corresponding cir- 
cumstances, eats more without taking beer, wine, or brandy. 
Clearly then it is hard to rob the labourer, who in the sweat of 
of his brow eats but a slender meal, of a means by which his 
deficient food is made to last him a longer time."* 

This is going rather too far. When alcohol limits the con- 
sumption of tissue by metamorphic secretion, and so the re- 
quirements of the system, while at the same time the man goes 
on working, it is right to inquire whence comes his new 
Btrength ? It is supplied by something which is not decom- 
position of tissue — by what then? A truly vital question, 
but one that should have been answered before the above 
quoted argument was allowed full sway, for on it depends the 



^ Lekn der NahfumgtmUUl. Fur da% VoUc, Von Jac. Moleschott. Erlangcn, 
1868. 
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knowledge whether a man is only gaining additional strength 
or wasting his body, spending his income or wasting his capi- 
tal. 

However there is a middle road : a man may so spend his 
capital as to enable him to replace it with interest afterwards, 
and be in a more prosperous condition than if he had not spec- 
ulated. And such appears to be really the state of the case as 
respects alcohol : by raising the nervous energy it enables a 
man so to use his body that during the consequent rest he ab- 
sorbs or fixes enough to place himself in a better state than be- 
fore. It prevents that exhaustion or wearing out of the ab- 
sorbing tissues which makes the machine less efficient for 
growth than before ; and it allows without damage a certain 
amount of extra work bodily or mental, to be imposed by 
using indeed the substance of the body for a time, but enabling 
it to be replaced with interest afterwards. 

But these advantages are not to be gained without the chance 
of paying a price for them. Dr. Bocker has taken the oppor- 
tunity of comparing the blood of persons accustomed to drink 
brandy daily, but not in excess, with that of a typical abstainer; 
and he finds it as a whole deficient in solid organic constituents, 
deficient in fibrine as compared with albumen, and with the 
red clot more carbonized, or at least more black than in per- 
fect health. At the same time there is an excess of the pale 
or colourless corpuscles over the number which ordinary blood 
possesses.* That is to say, in short, that the blood is less vital- 
ized, is a anaemic, and at the same time too venous, too much 
in the condition of that of the portal system : it retains too 
much of the effete matter, and is deficient in new active glo- 
bules. Such is the bad effect of alcohol taken as a daily habit 
for a long time, and the question is whether each indulgence 
in its use adds a grain to the heap, or whether we may not get 
the good out of it and avoid the evil. 



^ The pttle globules Dr. Bocker holds with Dr. Virchow to be defunct bodies, 
no longer capable of performing their duty of absorbing oxygen ; a view which 
has received confirmation from some experiments of Dr. Moleechott's published 
in Miiller's Arrhiv, in which he found that frogs, from whom the liver had been 
excised, lost their power of expiring carbonic acid and absorbing oxygen in the 
proportion as these cloudy-tinted globules increased in number. 
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It is possible that this defensive power of alcohol may be the 
result of purely chemical or other physical agencies : that merely 
by its reactions on the corporeal substance it may enable the 
body to make up for the primary loss sustained. But this is 
only a possibility, and cannot yet be stated as a fact in favour 
of alcohol. 

The really strong point is one grounded not on physical 
agency at all, and one which, curiously enough, seems to have 
been quite passed over by Dr. Donders, Dr. Moleschott, Baron 
laebig, Dr. Pereira, and all other modern dieticians, viz., the 
efifect of alcohol as a prophylactic against the destructive ener- 
gies of the mind. It is unnecessary here to quote proverbs in 
all tongues to show how work purely mental exhausts the body; 
how, for instance, not only the painful emotions, care, sorrow, 
anxiety, but also the nobler enthusiasms, the afflatus of the poet, 
the ambition of the patriot, the fixed attention of the scholar, 
the abstraction of the lover, fret to dust their tenement of clay. 
liVbether this arises from defective assimilation or increased de- 
struction in the tissues is not known, and does not affect the 
argument. Animals have not these causes of friction in their 
machinery, and require no defence against them ; but we (thanks 
to the tree of knowledge) all of us daily experience them more 
or less, sometimes in a pleasant sometimes in a painful degree, 
and to soothe our moved minds instinctively or rationally adopt 
some of the remedies which nature and art afford. 

"Then alcohol is an accessory TwcdiaVie, not/ood?" Really 
it does not seem of any importance which you call it. If the 
passions instanced above are natural and normal, then it is a 
*' natural and normal medicine ;" and between that term and 
mine of "food" the boundaries are too fine for practical purposes. 
With those who deny that the higher employments of the soul 
are natural, no arguments will avail. 

The reader must believe that it is under a heavy sense of 
responsibility that any of the advantages of alcohol are brought 
forward. It is superfluous to say how the use is defiled by the 
abuse, how the curse rings out so loud that the quiet blessings 
are scarce heard. A Silenos may well cry in merited repent- 
ance, — 

to 
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but a thoughtful, reverent mind may discover sufficient evidence 
that the good outweighs the ill, and instead of condemning with 
superfical haste as an enemy the powerful agent he sees before 
him, will try and make it more and more friendly to his species, 
and will endeavour to discover what form of it combines the 
least harm with the most good. To such a mind the further 
experiments of Dr. Bocker on different forms of fermented 
drinks will possess much interest. 

The effects of Beer are well exhibited in some further 
experiments made by the same hand.* He took during the 
observation of the urine, his ordinary diet, except that he added 
to it at breakfast half a maass (about an imperial pint) of sound 
home-brewed beer, containing 47*2 parts per 1000 alcohol. 
When observing the variations of the pulse, and excretion of 
carbonic acid, he drank various recorded quantities, from one 
to as much as five maass.f The result of these experiments is, 
that there is a general resemblance between them and those 
with pure spirit, modified apparently in close proportion to the 
smaller quantity of alcohol contained in the drink under discus- 
sion, and to the amount of the antagonistic agent — water — 
therein absorbed. The only well-established particular which 
is not explicable on these grounds, is the much greater quantity 
of chloride of sodium excreted in the urine under the use of 
beer than of alcohol ; a difference, for the cause of which, we 
must look to the other substances contained in the compound — 
viz., to the extracts of hops and of malt, the sugar, aethers, &c., 
or to their combined action. According to the analyses of Herr 
von dor Marck (a friend of Dr. Booker's), beer contains itself 
scarce a trace of chloride of sodium, and very little chloride of 
potassium; vet on the beer days, the experimenter found three 
grammes more of the former salt were in his urine than on the 
other days. So that there is no doubt about a physiological 

® Ueher die Wirkung dea Biers. Von Dr. Bocker. {'Archiv det Vereintfur 
gemeinschaftlichen Arbeiten zur Forderung der vnaaeruchaft lichen Heilkunde. ' 1854.) 

t In estimating the accuracy of Dr. Bockers of observation, it is necessary to 
remember that the beer was mil A London porter contains from 66 to 80 ports, 
and *' Bass" as much as even 128 parts in a 1000 of alcohol, that is, nearly three 
times as strong as the German. The maass varies in different parts of Grermany 
from 2 to 3^ pints ; it is probably the smaller measure that is used at Radcvonn- 
swald, where these experiments were made. 
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action of this drink independent of the alcx>hol and water it 
contains — viz., an action tending to the elimination of tissues 
containing chlorine. 

The experimenter has not confined his attention to the excre- 
tions ; the variation in which from beer, being so analogous to 
those induced by alcohol in a dilute degree, need not be here 
repeated. But he has also noted the immediate changes 
wrought in the circulating blood. Three persons in good health 
were bled, and the blood analysed, first, after a fortnight's 
coarse of teetolalism, and secondly, after a diet of eight, four- 
teen, and fourteen days' duration respectively, taking from two 
to three maass of beer daily. The result was a decrease of 
water, an increase of fibrine, an increase of coloured clot. The 
clot, however, reddened with exposure to air much less rapidly 
than in quite normal blood, and contained many more of the 
pale, unnucleated globules than is usual in the condition of 
perfect health. 

The inference which we may draw from these last experi- 
ments is, that the immediate effect of the fermented drink in 
question is not to diminish the instruments of life, but to retain 
(temporarily at least) a certain quantity of matter usually ex^ 
creted. Though not very conclusive, they show^ at least that 
the oonsequence of alcoholic drinks is not necessarily the 
decrease of the solids in the circulation ; thus correcting in 
some degree the previously quoted analyses of blood from 
brandy drinkers, and showing that they exhibit effects different 
by reason either of the cause being a chronic one, or of the 
agents not having exactly the same action. 

As in the case of beer, so too of Wine, experiment shows 
a considerable resemblance in the effects to those of pure alco- 
hol modified by dilution ; while, at the same time, there are 
certain differences from both liquids, important in a practical 
and scientific point of view.* The wines employed by Dr. 
Booker were Niersteiner, a good second-class white Rhenish 
wine, and Walportzheimer, a red wine, made indeed in the 
Ahr country, but from the Burgundy grape.f From one and 

o Dr. Bdoker'B BeiMge xur ffeUhmde, bond i. 

t Dr. Boeker proposes, at a ftiture opportunitj, to test cflfervescing and foreign 
w to es e xperiments whioh wlU possess more interest for our countrymen than 
ihose made on the insoffloientlj appreciated German grape. 
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a half to two and a half bottles were drunk daily, without 
otherwise altering the diet. The results were in both cases a 
scarcely perceptible alteration in the bulk of the cutaneous, 
urinary, and faecal excretions indeed, but a diminution, devoid 
of doubt, in the quantity of carbonic acid expired, and that this 
latter phenomenon was more marked in the red Waltportzhei- 
mer than in the white Niersteiner. 

That which however seemed peculiar to vinous liquors, and 
which probably is the physical eflfect of most practical import, 
was a striking diminution in the quantity of earthy phosphates 
in the urine. When we consider the important tissues from 
whence these phosphates principally come, no less than the 
bones and the brain, and what an overpowering influence their 
renewal or destruction must have, too great value cannot be 
attached to an agent which possesses the property of modifying 
them. It must indeed be a two-edged sword in the hands of 
the employer, capable of doing infinite good and harm. 

It is very evident from these experiments that to know the 
powers of fermented liquids it is not sufficient to know merely 
the action of alcohol, and the quantity of that principle which 
they contain. Alcoholized stimulants are not merely alcohol 
diluted. Their efiects on the nervous system and mind do not 
bear even a direct ratio to their contents. Many other ingre- 
dients certainly contribute much to their gladdening of the 
heart, and probably also to their benefit to the body. Sugars, 
acids, essential oils in great variety, fruity aethers constituting 
the flavours or " bouquets" of wines, tar, turpentine, &c., are 
the differences between the produce of one vineyard and 
another. A certain quantity of alcohol seems essential to their 
wholesomeness and popularity ; but experience shows that 
many of those compounds which contain a minimum amount 
of it, perform their exhilirating duties as well as more potent 
potations. 

In using the fermented liquors above alluded to, the temper- 
ate man is less likely to exceed by error, and the indiscreet is 
under less temptation. They have the same advantage as finely 
graduated scales over coarse ones — they are a better measure of 
the quantity wanted^ and the use of them therefore should be 
encouraged by all social and political expedients. 
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As a rough rule it may be said that those fermented drinks 
are most worthy of approbation which produce the greatest 
amount of exhilarating effect with the least amount of alcohol, 
reserving however the possibility that there is a certain mini- 
mum beneath which the alcohol should not descend. 

Beer perhaps fulfils the above-named desiderata better than 
any of the national drinks of Northern Europe ; a small quan- 
tity of alcohol is mixed with a still smaller proportion of a nar- 
cotic, the whole diluted with water, sugar, and flavouring 
substances, the products of the semi-combustion of the malt. 
There is also in English beer a considerable quantity of vege- 
table albumen which may take the place of a complementary 
food. 

For those to whom expense is no object, light wines are 
doubtless more desirable. The perfection, as a drink, of the 
Boordeaux vintage is so great that an extension of the growth 
would be a worthy object to be attained by an European or a 
world alliance. The joint recreation of the senses of taste and 
smell by the finer sorts takes away the temptation to exceed in 
mere drinking, and a very small quantity, containing in fact 
only a few drops of absolute alcohol, is sufficient to produce 
the beneficial effects of wine. Surely the restoration of those 
vintages to our middle classes, instead of the soi-disant Spanish 
and Portuguese manufactures now so usually drunk, could not 
fail to improve their bodies and minds, and is worth a tempo- 
rary sacrifice of the income derived from the duty. 

Oar farmers need not fear for their malt; for such wine 
would not be a substitute for beer, but for brandy and water, 
toddy, and such like mere dilutions of alcohol, the boozing 
over wbieh destroys so many of our tradesmen and clerks. 

As aii^ economical experiment it has oflen appeared to the 
author worth while to try whether the great quantity of sugar 
of milk remaining over from the manufacture of cheese might 
not afford a valuable fermented drink. Baron Liebig in his 
Familiar Letters^ says that '' in the dairies of England thous- 
ands of hundred-weights of this valuable respiratory matter are 
annually lost." This is not strictly true ; they are 7iot lost for 
human food, they are made into pigs, and so into bacon. But 
still the glowing descriptions given by travellers in Tartary, 
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Gircassia, and all Northern Asia, of the direct use of the valu- 
able products of the fermentation of this sugar, makes one re- 
gret that a trial at least is not made to preserve it. 

Mr. Spencer sajs that the Circassians never take milk raw, 
attributing to it fevers and other diseases ; but first boil it, and 
then add as a yeast some fermenting milk reserved from the 
previous brewing, producing thus a light sharp exhilarating 
drink, which is the staple liquor of the country under the name 
of "skoa." Either sweetened, flavoured with rose water, or 
plain, the author says it is one of the most grateful and refresh- 
ing beverages he has ever tasted. The natives consider its 
manufacture in the light of what the Americans call an ^' insti- 
tution," and say that it was taught to Hagar by the angel.* 
Curiously enough the art seems to have declined in refinement 
instead of advancing, perhaps in consequence of the spread of 
Mohammedanism. Modern authors speak only of one sort of 
fermented milk, whereas old William of Bubruk, who went to 
Tartary on a mission from St. Louis in 1258, found the heathen 
natives much more civilised in this respect as in several others. 
He speaks of a white variety and a black, as we have our white 
and red wine; he says too, that there was one sort thick 
and heavy, which the servants used, and which made them 
sleep ; another thin and clear for the masters, which he de-' 
scribes as "for certain a wondrous sweet and wholesome 
liquor.^f The worthy Franciscan seems to have been as much 
pleased with the flavour as our modern traveller. " After a 
man has taken a draught, it leaves a taste behind it like that of 

** Letters on Oireasaia. Letter xxxii. 

f " Et est pro certo valde suavis potus et boniB efficacise. Itinerarium fratru 
Willielmi de Riihruquis^ de ordine fratrum minorumf Chdli, anno gratia 1253. This 
most intercstiDg account of Northern Asia is printed in Hakluyt's OMedion^\o\. 
i. There is also an English translation in Purchas his Pilgrimet, vol. iii. ; and 
a French one in Recueil de Voyages ct de Mkmoires Pvblik par le Sociktk de Oka- 
graphie, which I have not seen. It would well bear republication now, when we 
are fraternizing with a people of similar habits on the shores of the Black Sea. 
and when we seem to have a good chance of coming in contact with their re- 
mote relations in China. The curious account the Franciscan missionary gives 
of the liberal monotheism of the Tartar tribes, and of their willingness to receive 
Christianity as a history but not as a faith, may perhaps explain some of the 
paradoxes of the Chinese rebellion, and lead to our finding things not so new as 
they look. 
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4 

almond milk, going down very pleasantly and intoxicating 
weak brains." Then as now, it seems to have been a sort of 
institution, for in warm weather a jar stood by the door, with a 
minstrel near it, and whenever the master of the house drank 
" the servants cried * Ha V and the minstrel played upon the 
fiddle.'' And " in summer, as long as their cosmos (the name 
given this liquor) lasts, they care nothing for other food." In 
¥rinter they drank a sort of mead of fermented millet and 
honey, which William of Bubruk does not praise, and Mr. 
Longworth pronounces nauseous as now brewed.* This last 
then we will not envy, but the first named sounds as if it would 
really be a boon. 

It is an interesting point for investigation, and one too not 
without practical utility, to inquire whether the immediate 
results of alcohol are continued after that agent has left the 
body, or whether it is really retained all the time that the phe- 
nomena produced thereby are manifested. The most recent 
and important experiments bearing on this matter are those of 
Dr. R. Masing, who has published in an inaugural treatise the 
result of some analyses of various parts of the bodies of dogs at 
various periods, after being dosed, not in fatal quantities, with 
alcohol.t The longest period at which a dog was killed after 
taking the spirit was thirteen hours after the last dose, when all 
unsteadiness of gait and other marks of intoxication had van- 
ished. In both blood and body evidences of the presence 
of alcohol were found, faint indeed, but quite satisfactory to Dr. * 
Masing and his collaborators. In a dog killed six hours and in 
another killed three hours after the last dose, while the heavy 
sleep of drunkenness remained, the reactions taken in evidence 
were much stronger, and indeed seemed proportioned to the 
time since the last ingestion of spirit. From thence it would 
appear that the effects of alcohol are really traceable to the per- 

o Longworth*8 Year amcmg the Circauiafu, Vol. {., Chap. III. 

t De mutaiumibuM 9pirit£i9 vtni in corput ingeili, Scripnit Kudolphus MaHing. 
Dorpttti, 1854. The object of tbo treatise is to show cause for believing that 
aloobol is abeorbed unchanged, and remains in blood and flesh unchanged during 
its action on the system, in opposition to the opinion of Dr. Duchek, who be- 
lieres it to be all converted into aldehyd. The gist of the argument lies in the 
Talidlty of the chemical tests for alcohol and aldehyd, but that does not affect 
theiqipUcaiions of the experiments to the present purpose. 



200 8UB8TAN0SS AB80BBKD. 

manence of the drug in the system, and that they get weaker as 
it is excreted, and finally go off before the cause has finally left 
the body — in fact that the effects are closely proportioned to the 
quantity of the agent actually in the system. 

The mention made of the peculiar limitation of the loss of 
earthy phosphates by wine, leads us to the mention of another 
accessory food of wide-spread use — Sugar. The result of ob- 
servations made on the excretions during the use of it by Dr. 
Bocker,^ shows that it, as well as those articles already named, 
restricts the waste of the body by decomposition, and that its 
effects are most marked on these products of the destruction of 
bone, and that in a much greater degree than anything as yet 
noticed ; so as to lead to the question. Whether some of the 
differences between the action of alcohol and fermented liquors 
may not be partially due to the presence of this substance ? 
-But besides that, its use is so universal in civilized nations, that 
a knowledge of its pure physiological effects cannot but be in- 
teresting. 

Dr. Bocker made, as in the former experiments, no change in 
his usual mode of life, but took in addition about two ounces 
(four " fo^") of pure sugar daily for nine days. 

1. The result to the urine of the nine days on which this was 
done, as compared with fourteen days in which he lived as 
usual without the sugar, is shown in the following table : — 

■ 

On the sugar days each twenty-four hours there was a diminution in the 
amount excreted — 

Grammes. 

of urine to the extent . of 67*398, or ^\ of the whole average quantity 

previously observed t 
of water in it of 53-343, or f\ " " 



of solid constituents 

of urea 

of uric acid . . . 
of fire-proof salts 
of soluble salts . . 
of insoluble salts . . 
of earthy phosphates 
of phosphate of lime 



of 14055, or J u c, 

of 8 565, or J " " 

of 0104, or i " " 

of 4-881, or i " " 
of 4160, or i 
of 0-731, or i 

of 1 039, or more than ^, viz. (^J) 
of 860, or more than |, viz. (H) 






o BeUrage zur Heilkunde, b. i., p. 33. f See note to page 190. 
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Grammes. 

of phosphate of magnesia of 0'179, or ] of the whole average quantity 

previously ol^served. 



oryV 



of salts decomposed by \ #. 0-507 
heat and extractives f ' 

of sulphates there was no diminution.* 

8, The cutaneous perspiration was not sensibly affected, and 
the fsecal secretion was for a few days diminished, and then 
returned to its natural standard. 

8. Led by the nomenclature of Baron Liebig, in which sugar 
is called a respiratory material or food, we might have been led 
to expect that it would augment the amount of carbon expired. 
Such however is not the case; a mean of fifty experiments on 
the quantity of carbonic acid secreted in the lungs during the 
sugar days, compared with seventy experiments under ordinary 
habits, shows a very decided deficiency in the former, both in 
air expired and in carbonic acid contained in that air. The 
daily deficiency of carbonic acid amounted to 44308 cubic cen- 
timetres, that is /jths of the whole quantity of this excretion. 
Small is this arrest of the decomposition of carbon, compared 
with that which was found to belong to alcohol, but yet it is 
sufficiently marked not to be accidental, and to stamp a cha- 
racter upon the physiological actions of the substaifce. 

Like, however, as its action on the carbonic excretions is to 
that of alcohol, it exhibits one remarkable difference which 
miist not be passed over. When speaking of alcohol it was 
stated that immediately its effects passed off there was a sort of 
elastic reaction of the system, which caused it not only to return 
to its ordinary habits, but to give out more than natural for a 
certain period. In the case of sugar the contrary happened, 
and its effects not only continued, but increased for a short time 
after its disuse. This is an observation of some importance, as 
showing that with alcohol we may expect a reaction, which 
does not follow the use of sugar. 

4. The secretion of water by the lungs was reduced to the ex- 
tent of 24 grammes or yV^^i of the whole daily average. 

It is to be remarked that at the same time as he took sugar, 

® Compare pp. 4S and 67 of J^ocker's Beitrage for the materials of the above 
table. The mode of arrangement in the original docs not set the facts very 
clearly forward. 
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Dr. Booker increased the amount of water drank above that 
which was required by the instinct of thirst, in order to wash 
down 'the substance without allowing it to remain long in the 
mouth. His reason for doing this was, that when taken dry it 
gave hirn a severe tooth-ache, so as to destroy his night's rest, 
and if that had been allowed to go on the value of the experi- 
ments would have been lessened. When it was taken as syrup, 
no pain in the teeth followed. Now we have seen before, that 
water in acce&sory quantities is a great promoter of metamorpho- 
sis, and that under its use all the secretions were augmented ; 
so that it may be safely asserted that, had it been abstained 
from the arrest of secretions, especially that of the aqueous 
portions of them, would have been much more marked. 

In spite of this counteracting influence, it is very obvious 
that a diminution of all the products of moulted tissues oocurs 
under the use of sugar, but that the proportion in which they 
are diminished is very different from what was observed in the 
case of alcohol. 

In that case it was the urea, and the extractive or coloring 
matters, in which of all the solid constituents of the urine the 
greatest diminution was found, the former being less by rV^hs, 
the latter by ^^^ths, when alcohol was taken; whereas by sugar 
the former is diminished to the extent of |rd, and the latter 
scarce at all.* 

Here it is the earthy constituents of hone whose removal is ar- 
rested. The earthy phosphates are lessened by more than \ 
when sugar is taken, whereas under the use of alcohol the dif- 
ference was only \ th from the average secretion. 

In this remarkable peculiarity in the physiological action of 
sugar is to be found the reason why it is so largely supplied to 
the young animal in the mother's milk. The constant motion 
of the growing limbs demand a rapidity of life in the muscles, 
and promote a continuous moulting which would be fatal to the 
stability of bones; so they arc defended against the over-ween- 



o It is to be remarked that the quantity of meat eaten during the time of 
taking sugar was not diminished, in spile of the appetite being sometimes a little 
cloyed by the sweets ; so that no weight can be attached to the explanation of 
Dr. Gulekc, who suggests that the diminution of bone earth in the urine was 
due to the lessened quantity of that salt ingested in the victuals. — De vi Mag- 
netioi nstce alvum purganief auctore A. Guleke, p. 16. Dorpati, 1854. 
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ing waste by the great quantity of sugar which the mammary 
secretion always contains. A beautiful provision this is in 
Nature, but it is still more striking when we find that the supply 
of sugar to different sorts of animals is in very close proportion 
as their bones are required to be strong and firm. The lumber- 
ing ox, who in his youth staggers about with proverbial un- 
gainliness, and who in really civilized countries is left to only 
his proper business of getting fat, has the smallest supply of 
sugar of any commonly known animal. 

Man has from four to six per cent, of sugar in the solid con- 
stituents of the milk he gets, while the colt has nearly nine per 
cent, to harden his compact skeleton. The ass has between six 
tod seven per cent ; the kid and the lamb rather less. While 
puppies, again, are worse off in this respect than even calves ; 
a fiict which explains the wise cautions our sporting friends 
give us against working them too early, lest we should spoil the 
form of their l^^s.* 

These considerations should teach us to be careful not to omit 

# 

the sugar when we substitute cow's milk for human in feeding 
our own children, and not to oppose too much the instinctive 
taste of our young friends for sweets. 

In saying a few words in favour of alcohol, a much more 
difficult position has to be occupied than is requisite for any 
other of the accessory aliments. It sins in public and does its 
good deeds behind a bush, so that there can be no wonder at 
its ill feme among those whose eyes are not formed for deep 
penetration. 

The other "extra drinks," tea, coffee, and chocolate, 
have a much less suspected character; it is only as medical 
men, not as moralists, that we can ever be called upon to say 
anything at all against them ; and in addition to their real uses 
they often get imaginary ones assigned to them, like eminently 
respectable persons of our own species. No accusation having 
been made of social or individual injury of calculable extent 
resulting, and a Yerj decided gratification occurring, there can 



o The anal jriB of the mUk of the various animalH is coUccted by Dr. Lehmann 
{Phenol. ChemU^ Tol. iii., p. 888) from Mveral eourccs, but he docs not make any 
ranark on the final canses of the difference. 
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be no doubt of their use being a gain to the nation. They are 
a pleasure without consequent pain. 

But shall we attribute no further value to these articles? 
shall we say that money to the amount of twenty-six millions 
sterling, annually spent by our country in their purchase, is laid 
out on a temporary titillation of the nerves, and that just as 
much has to be expended on other food as if this luxury had 
not been imported ? 

Such questions are answered by an equally elaborate and 
self-sacrificing collection of experiments made upon himself by 
Dr. Bocker,* for the purpose of testing the effects of tea on 
the organism. The first set of the first series consists of seven 
observations of twenty-four hours' duration each, in the months 
of July and August, with three barely sufficient meals 2>«"citl5m, 
in quantities as nearly equal each day as could be managed, 
and only spring water to drink. The second set comprises the 
same number of observations in August, September and Octo- 
ber, under similar circumstances, except that infusion of tea 
drank cold was taken instead of plain water. Each day there 
are carefully recorded the quantity of urine, of eighteen of its 
ingredients separately, the weight of faeces and of the water 
and solid matter contained therein, with the degree of alkaline 
re- action, colour and odour, the amount of insensible perspira- 
tion, and of expired carbonic acid, the quickness of respiration, 
the beats of the pulse, together with accurate notes of the dura- 
tion of bodily exercise in the open air, the loss of weight in the 
whole body, the general feelings, and the circumstances, ther- 
momctric, barometric and meteoric, under which the observa- 
tions are taken. 

It was desirable for the accurate comparison of the results 
that a nearly equal quantity (and that necessarily a limited 
quantity) of food should be eaten daily ; and in consequence 
there was a certain loss of weight entailed. This might seem 
to some persons to vitiate the conclusions, inasmuch as the body 
was not quite in a normal state ; so a second series of seventeen 
experiments of equal duration were made, and at a different 

o Archiv des VereiriB fur gemeinsclu^tlkhen Arbeiten zur Forderung der wissen- 
schaftlichen Jleilkunde. 1853. 
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time of year, so as to answer the question which might arise as 
to whether the season made any difference. In these the weight 
of urinary constituents and of the faeces were examined under 
the three following circumstances, viz., while taking tea as an 
ordinary drink, on the days immediately following the leaving 
it oS, and the other days when it was not taken. Solid food 
was eaten in measure limited only by appetite. 

A third series of four experiments was also made during four 
fasts of thirty-six hours each, two with water only, and two with 
tea to drink On these occasions the author's business did not 
allow him to place himself under precisely equal conditions of 
Goeupation, and moreover, his weight at the commencement of 
each observation was not the same. So that in some phenomena, 
especially as respects loss of substance, they do not agree with 
the two former series. 

However, in the following particulars all the three series so 
entirely coincide, that the conclusions will be set down as gene- 
ral deductions from the whole. The details of each will be 
quoted only as illustrations or as indications of modifying cir- 
cumstances. 

1. Tea in ordinary doses has not any effect on the amount of 
carbonic acid expired^ the frequency of the respirations or of the 
pulse. 

2. When the diet is insufficient^ tea limits very much the loss of 
weight therd>y entailed. 

This is strikingly shown in the first series of experiments. 
Id the seven days on which tea was taken to drink, the weight 
of solid matter eaten was on an averge 12'39 grammes (7 
drachms avoird.) less than when water alone was drunk : yet 
the loss of weight of the whole body was on each of the former 
days but 203 grammes, on the latter 539 grammes, showing a 
wear of 336 grammes (nearly 12oz. avoird.) less under the in- 
fluence of tea than with water only. 

8. When the diet is sufficient^ t/ie body is more likely to gain 
weight when tea is taken than when not. 

This is shown in the second series of experiments ; the tea drink- 
ing days of which are the only instances of augmented weight. 
Tea diminishes very much the loss of substance in the shape of 
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In the first series the daily allowance, though less copious on 
the tea days, was more nitrogenised, and nitrogen also it must 
be remembered was taken in as theine, yet in spite of this the 
quantity of urea secreted in twenty-four hours was nearly a 
gramme less than on the water days, the numbers being in the 
first case 34*22, in the latter 35*19 grammes. The quantity of 
water and other constituents passed in the urine was also 
lessened. 

Still more strikingly is this shown in the days of complete 
fast, when pure spring water is seen to cause a greater loss by 
urea than infusion of tea, in spite of the supply of nitrogen con« 
tained in the latter. The difference also is seen to exist in spite 
of an increased amount of bodily exercise. 

5. Tea lessens remarkably the quantity offceces secreted. 

In the first series of experiments with insufficient diet on the 
tea days, their weight was on an averge 96 grammes, on the 
water days 178 grammes. In the second series it is remarkable 
that on the days immediately following leaving off tea and 
taking to water, a great augmentation of the faeces is noted, 
as if water alone acted as an evacuant in those who are habit- 
uated to tea. 

6. The loss by perspiration is also limited by tea. 

In the first series it was 1835'7 grammes on tea days, on 
water days 1349*9 grammes. 

Parallel with these observations there run a set of experi- 
ments made by Dr. Julius Lehmann, on two individuals, to ex- 
hibit the effects of coffee or the excretion of phosphoric acid, 
chloride of sodium and urea, by the kidneys.* They are less 
full than Dr. Bocker's in that they concern the urine alone, and 
are less in number, but on the other hand they are more com- 
plete in showing the separate actions of the several constitu- 
ents of the coffee bean — viz., caffeine and empyreumatic oil, as 
well as of the mixture. Some of the effects of excess are also 
shown, to which the paper on tea makes no reference. The re- 
sults are as follows: — 



^ Ueber den KaiTec als Getr'ank in cbcmisch-pbyBiologischer Hlnsicht. Anna- 
leii der Chemie und Pharmacie, vol. Ixxyii., p. 205. 
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1. That coffee produces on the organism two chief effects 
which is very difficult to connect together — viz., the raising the 
activity of the vascular and nervous systems, and protracting 
remarkably the decomposition of the tissues. 

2. That it is the reciprocal modifications of the specific ac- 
tions of the empyreumatic oil and caffeine contained in the 
bean which call forth the stimulant effects of coffee, and there- 
fore those peculiarities of it which possess importance in our 
eyes — viz. the rousing into new life the soul prostrated by ex- 
ertion, and especially the giving it greater elasticity, and attu- 
ning it to meditation, and producing a general feeling of com- 
fort and cheerfulness. 

8. That the protraction of metamorphic decomposition which 
this beverage produces in the body is chiefly caused by the em- 
pyreumatic oil, and that caffeine only causes it when it is taken 
in larger quantity than usual. 

4. That caffeine (in excess) produces increased action of the 
heart, rigors, derangement of the urinary organs, head-ache, a 
peculiar inebriation, delirium, and so on. 

5. That the empyreumatic oil (in excess) causes perspira- 
tions and diuresis, quickened motion of the bowels, and aug- 
mented activity of understanding, which may indeed by an in- 
crease of dose end in irreglar trains of thought and congestions, 
restlessness and incapacity for sleep. 

Though both our authors have frequent occasion to allude to 
^ effects of tea and coffee on the mind, produced as they have 
j^ reason for concluding through the body, yet they do not 
•eem to have thought of taking into consideration the recipro- 
cal consequence — the reaction of the spiritual on the material. 
But we cannot doubt that while mental comfort results from 
die physiological action of these ailments, this mental comfort 
*l«o helps towards the healthy working of the organism. The 
subject is too familiar to need much illustration, and has been 
lately brought under the reader's memory. 

Perhaps too they have not allowed suflSciently for the effect 
of habit on the subjects of their experiments; that is to say, of 
habit acting through the mind. If a man has been used to take 
tea or coffee daily for many years, it is a constant slight source 
of annoyance to give it up, and this may cause him to exhibit 



208 SUBSTANCES ABSOBBKD. 

rather more loss of substance under water-drinking than arises 
from the mere physical action of the change. If an individual has 
always walked with a slouch, or with his hands in his pockets^ 
or touched the posts as he went through the streets, he would, if 
debarred from these customs, most likely pass an increased 
amount of urine and faeces. Becruits always lose weight, 
though their work may be less laborious than previously. And 
it is difficult to say how long this mental influence would last 
Dr. J. Lehmann permits indeed a few days to pass over before 
he commences his estimate — in fact, he waits till the amount 
has got steady ; but it may be doubted if that is quite sufficient. 
Dr. Bocker has not allowed for this disturbing influence at all. 
However, though these latter considerations may make us think 
the figures in the results perhaps a little exaggerated, they by 
no means invalidate the conclusions. 

The distinct statements of Dr. Lehmann, and the daily, 
records by Dr. Bocker of his feelings and sleep, of the colour, 
smell and consistence of urine and fsaces, show that the subjects 
of these experiments were in a practically norfnal state during 
the whole of the time they were under observation, so that any 
fallacy supposed to arise from pathological causes for the varia- 
tions in the bodily phenomena is excluded. We may take 
them to represent the real effect of tea and coffee on a healthy 
person. 

What an important effect this is I The tea and coffee drinker 
may have less to eat, and yet lose less weight — wear his body 
out less — than a water drinker. At a comparatively small 
expense he may save some of the costly parts of his diet, those 
nitrogenised solids that entail so much thought, labour, and 
anxiety to obtain. The loss of carbon indeed goes on much as 
usual, and a moderate outlay will supply that ; but what an 
economy it is to spare the quantity consumed of meat, bread, 
milk, and all the most expensive viands ! 

Besides the theine (or caffeine, for they may be viewed, for 
the present purpose at any rate, as identical) and the essential 
oils, there is contained in both tea and coffee a certain amount 
of difficultly soluble vegetable albumen, and in the former es- 
pecially a large quantity of tannin. The presence of these 
substances introduces several modifications in the modes of 
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QsiDg the plants as a beverage, and renders one or the other 
best fitted for people under different circumstances. The tea 
leaf, infused for a short time, parts with its essential oil and a 
small portion of alkaloid, a good deal of which, with the tannin 
and vegetable albumen, is thrown away with the grounds. If 
it stands too long or is boiled, more indeed is got out of it, 
but an astringent disagreeable drink is the result. Hence it is 
more suitable for those who can afford to waste some of their 
food, for the sake of having the rest more agreeable. The 
boiling of cofiee extracts all its oil and alkaloid too, and, when 
it is drunk in the Eastern method with the grounds, allows the 
whole nutriment to be available. Even when strained it is 
clearly more economical than tea, and appears therefore the 
most proper beverage for a poor man. It may be doubted, 
however, whether we might not make our tea go further than 
is at present the custom, if we were to adopt other modes of 
preparation. The following description of the cookery adopted 
among the Buratsky Tartars is from the travels of Bell of 
Aucbterony, written in the middle of the last century, but it is 
to be observed that MM. Hue and Gabet give a similar account 
of that employed in the wilds of Chinese Tartary in the present 
day. 

"A large iron kettle was placed on the fire and wiped clean 
iirith a horse's tail, then water was put in, and then coarse bo- 
hea tea and salt. When it was near boiling, she took a large 
brass ladle and tossed the tea till the liquor turned very brown. 
It was now taken off the fire, and after subsiding a little was 
poured clear into another place. The mistress now prepared a 
paste of meal and firesh butter, that hung in a skin by the 
horse's tail, which was put in the kettle and fried. Upon this 
paste the tea was poured, to which was added some good thick 
cream. The ladle was again employed for about six minutes, 
when the tea being removed from the fire was allowed to get 
cool."* 

In this there appear three points worthy of at least modified 
imitation under some circumstances. The mixing of the salt 
with the tea makes the albumen more soluble, and enables it 

* '< BeD't Tmrel^" in Pinkerton's Quarto CoUcction, vol. vii., p. 85?. 
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to be digested, and really with use becomes just as palatable as 
sugar. Then the consumption of the whole decoction allows 
of no waste. Thirdly, the addition of meal forms a mixture of 
complementary and accessory food which must be exceedingly 
nutritious, while at the same time it probably diminishes the 
objectionable taste of the tannin. The whole dinner reminds 
one of the. Australian diet of '' tea and damper," and, where 
'^ damper" is deficient, perhaps may afford a traveller a hint 

Chocolate exhibits, according to its mode of manufacture, 
a variable amount of the alkaloid allied to that in tea and 
coffee — viz., theobromine. It is however under all circum- 
stances much inferior to them in respect of this constituent ; 
while the fat, the butter, the starch, and the albumen which it 
contains may be obtained cheaper and more digestible in 
another shape. It is a luxury for the rich or an expedient for the 
invalid, not an economical nutriment. This is sensibly enough 
felt by our nation, as shown by the Custom House returns, fn 
the year ending January Ist, 1854, while upwards of fifty- 
eight million pounds of tea, and upwards of thirty-eight mil- 
lion pounds of coffee paid duty for home consumption, of cocoa 
not half a million pounds were imported for the same purpose. 
This too is in spite of the much larger quantity of cocoa bean 
required to make enough for a meal than the other two. 

It is to be feared that the list of accessory articles of diet of 
whose intimate relation to nutrition we have any practical 
knowledge, is now exhausted. There are many others concern- 
ing which, as physicians, we would gladly be able to give a 
rational opinion, but unfortunately we have been able to inves- 
tigate only the worst side, and learn the mischief which they 
do, — 

'• Their evil manners live in brass ; their virtues 
We write in water." 

Yet is it reasonable to suppose that unless they do harm, pepper, 
spices, aetherial flavours, &c., are simply indifferent ? Is all the 
tobacco burnt in England at the expense of six million sterling 
a-year pure waste ? Surely the universal propensity of our 
race to these articles should lead us to conclude that there is a 
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use as well as an abuse. To find dyspepsia arising from over 
much spice, or the salivary secretion vitiated and the nerves 
shaken by excessive smoking, is easy enough, but we wait for 
a series of experiments on them like those above related on tea 
and coffee, to know what happens to those who take them and 
do not suffer. 

It would be also very desirable to know more of proposed 
sabstitutes for customary beverages. Chicory may be justly 
set down, even on present information, as no substitute at all, 
but a cheat and adulteration. It has none of the beneficial 
effects of coffee. But a considerable interest attaches to the 
recent introduction firom Sumatra of the roasted leaf of the 
coffee plant instead of the bean."^ The author must confess 
that he finds it nasty, resembling tea made in a coffee-pot, and 
wanting in " bouquet," but that may arise from its over dry- 
ing. The great reason for encouraging its importation is the 
low price, said to be capable of being reduced to twopence a 
pound, and that it can be grown in a climate where the bean 
will not ripen. This would indeed be a boon to the labouring 
man, if the article is worth having at all, which in fact is the gist 
of the whole question, and can be decided only by experience 
finally, though in defect of that, chemical analysis is not devoid 
of value. 

Now it appears from the analyses of Dr. Stenhouse that the 
Sumatra coffee leaves are very rich in the desirable alkaloid, 
and that the same substance is also contained largely in the 
leaves of the Ilex paraguayensis, or Paraguay tea. They con- 
tain, in fact, more than the coffee berry, though not so much as 
the Chinese lea£ The proportions are as follows : — 

Gk>od black tea contains of theine from 2 to 2*13 per cent 
Coffee leaves •* ** 116 to 1-25 " 

Paraguay tea •* '' 11 to 123 " 

Coffee berry '* " a mean of 1 •' 

These Sumatra leaves contain also more soluble substance than 
the beans, in the ratio of 38'8 to 29*1 per cent. The taste and 
the quantity of essential oil depend probably on the mode of 

^ First broQght into notice by Dr. Van der Corput of Bnissels. Wittstcin's 
Vmkii^kfKkriftfSirprQct. Fkarmaeie, i., p. 845. 
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preparation, which evidently requires improvement. At all 
events we have here offered a chance of cheapening a most 
valuable article of diet without any cheating or adulteration, 
and probably a great boon to society. 

Speaking of cheap teas for the poor leads us to expensive 
teas for the rich. What is the reason that we so obstinately 
adhere to our coarse black leaf, when we can well afford the 
delicious "padre-souchong," scented with gardenia, or the 
" hyson-pekoe" made from the young buds, or the yellow teas 
drunk by wealthy mandarins ? These would do away with the 
necessity for milk and sugar, and so avoid one of the most 
fertile sources of complaint to the dyspeptic. 

But alas ! by benefiting the poor in the introduction of cheap 
teas we have mulcted ourselves. In doing away with the mo- 
nopoly of the India House we have done away with their skilled 
purchasers, and have no defence against the roguery of Chinese 
dealers, who adulterate the higher class of teas in such a way 
that they prove scarce worth drinking, and are a decidedly 
worse article than the "Strong Black" so ostentatiously vaunted 
at the grocers' shops. The adulterations of tea enumerated in 
the Quarterly Review of April, 1855, and practised solely on 
the higher priced sorts, are sufficient to prevent us from at- 
tempting at present to enjoy this luxury. 



Section II. B. — Accessory Foods capable of Absorption only afUr 

previous Change by the Digestive Juices. 

The entire quantity of albuminous and starchy food usually 
taken above that which is required by the absolute wants of 
the organism to stave off destruction or loss of weight, may be 
looked upon as accessory food. 

There is every reason to conclude that it is really absorbed 
and distributed to the tissues ; for however much a healthy 
person eats, it is rare to find any large amount of unaltered 
starch or albumen in the faeces. Rough clinical observation is 
sufficient to render it probable that by this excess the quantity 
of faeces is increased, and the urea augmented in the urine ; but 
whether these augmentations are above the excess of nitrogen 
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taken in as food, or whether they are below that excess, has not 
been made the subject of exact experiment. 

It is on such experiments alone that depends the possibility 
of assigning them to the class of ** arresters " or *' hasteners " of 
metamorphosis. It is evident that if they increase the excre- 
tions more than the amount of aliment they bring in, they must 
be viewed in the former light ; whereas, even if the urea, car- 
bonic acid, &c., are got rid of in greater quantity under their 
use than previously, yet. if this greater quantity is under or 
only equal to the amount ingested, their physiological action 
most be reckoned as an arrest of metamorphosis. 

In the absence of such experiments, the wisest course is a 
statement of ignorance on the subject. 



Section TIT. A. — Substances submitted to but incapable of Ahsoip- 
tion in the Alimentary Canal, being insoluble in water, and in- 
convertible. 

Cellulose. — All the tissue which gives form to plants, con- 
sisting as it does of this substance, is to be found unchanged in 
the excrements of most mammalia, and seems quite incapable 
of solution in the abdominal juices. To this rule the beaver 
apparently presents an exception, as Dr. Lehmann says that he 
and Dr. E. H. Weber have found its stomach wholly filled with 
wood and bark ; and as the animal appears to be nourished 
entirely on this fodder, we infer that it must possess a power of 
digesting the same. Now in the beaver the chief difierence of 
its viscera from other animals lies in the great size of its sali- 
vary glands. Dr. Weber found them equal to j\^ of the total 
weight of the body, whereas they are in the human species but 
yIj of the weight. The pancreas too, is large in these animals.* 
Hence it has been argued that the saliva in its highest state of 
development possesses the capacity of converting cellulose into 
starch, and so into dextrin and sugar, in the same way as sul- 
phuric acid does. Dr. Lehmann, however, says he cannot find 
in the beaver's stomach any proof by means of iodine of a con- 
version of cellulose. 

o Quoted in Lehmann's Phjfsiol, Ckemie, vol. Hi, p. 283. 
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It is doubtful therefore if cellulose be soluble at all ; and 
certainly in all cases with which we have any practical concern 
it is absolutely incapable of such alteration. 

The importance, then, of breaking up by preparation and 
chewing all those forms in which cellulose imprisons nutritious 
matter is obvious enough. However well it may answer in 
the barbarous state to swallow meat raw or in lumps, trusting 
to the stomach to perform the duties of cook and dissolver as 
well, the same method will not do for vegetables. Nature 
shows us this in providing all graminivorous animals with pow- 
erful grinding teeth, and forcing some kinds to reprepare what 
has already been partially swallowed and soaked, by making 
them chew the cud before the morsel is finally submitted to 
digestion. There are many vegetables most unfairly treated 
by our species in this respect ; radishes for instance, some 
fruits, salads, &c., are swallowed uncooked and half masticated, 
and remain solid lumps in the stomach, as our sensations usually 
inform us, acquiring most unjustly a bad character for whole- 
someness. A different mode of preparation might probably be 
devised which would break up the' cellulose without injuring 
the flavour. 

These latter clauses connect themselves obviously with re- 
marks made with reference to mastication, in the section, on 
Albuminous Food,* and are an additional reason for being 
careful in the preparation of vegetable food previous to its ad- 
mission into the stomach. 

Other substances, such as charcoal, hairs, leather, &c., insolu- 
ble in water, or in the digestive juices, are sometimes presented 
to the alimentary canal, but so accidentally as to demand no 
separate notice. They are easily recognised in the faeces by 
those who are acquainted with their microscopic appearances. 

Section III. B. — Substances probably incapable of Absorption in 
the Alimentary Canal, though soluble in ivater. 

Gum. — Dr. Lehmann so well condenses all that is known 
about this substance, that I shall avail myself of his words by 
freely translating them : — 

o Page 176. 
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"A hydrocarbon, whose use in the animal organism is exceed- 
ingly doubtful in spite of its solubility, is gum. This substance 
i^Tj rarely occurs in the ordinary food even of graminivora ; 
its reception within the scope of digestion, and its use in inter- 
stitial metamorphosis is of little importance, so that we might 
be almost tempted to overlook it. But we must not do so when 
we reflect on its frequent use as a therapeutical agent in what 
may be called dietetic medicine, and the demand on our atten- 
tion made by the chemistry and physiology of its action. 

" In the darkness which prevails concerning the digestion of 
gum, there are three conceivable possibilities: 

" 1. That it is changed into sugar previous to absorption ; 

" 2. That it is absorbed immediately, and unchanged ; 

"8. That it is not absorbed at all, and is excreted entire with 
the solid excrements. 

" As respects the first possibility, our experience hitherto is 
entirely opposed to it. It is well known indeed that gum (only 
after long digestion, however) is converted by dilute mineral 
adds into grape sugar, just like other hydrocarbons. But a 
negative result has followed on all attempts as yet made to 
effect the change into that or any other substance by the diges- 
tive fluids, whether by natural or artificial gastric juice, mixed 
saliva or pancreatic fluid. Frerichs* found that gum, even if it 
vas digested for as long as forty-eight hours, still remained 
quite unchanged, as was also the case when it was introduced 
by the mouth or through a fistulous opening into the stomach 
of dogs. The same experiment was made also by Blondlot.f 
I myself^ found that not only was gum quite unafiected by 
lactic fermentation, by the conversion of starch into sugar, by 
diastase, by saliva or pancreatic juice, but it appeared to me 
from parallel experiments that the presence of this substance 
had a protracting influence over such processes. Quantitative 
analyses showed the gum present to nearly the same amount* 
after three or four day's digestion as it was before being sub- 
mitted to the fermenting or digesting mixture. According to 
these experiments it is in the highest degree improbable that 

o R. Warner's Phynol. Didionary, Hi. 806. 
t Blondlot, IVaUk de la Digestion, p. 297. 
t Simon's Arehiv, b. i., pp. 76—82. 
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the gam is converted into sugar during digestion, even in small 
quantities. 

" The other possible mode of supposing gum useful to animal 
life is to imagine it taken up from the alimentary canal, un- 
changed, through either the bloodvessels or lacteals. Now 
Tiedemann and Gmelin* crammed a goose with gum till its 
death after sixteen days, and they found in the excrements 
gum still unconverted, as also in the acid contents of the small 
and large intestines. Boussingaultf gave a duck 50 grammes 
of gum arabic, and nine hours afterwards got 46 grammes from 
its faeces. He injected down the gullet of an adult rabbit daily 
10 grammes of gum arabic dissolved in water, and kept the 
animal fed upon cabbage. The excrements preserved their 
usual form and consistence, but gum was readily detected 
in them in copious quantities. The urine passed daily was 
collected, concentrated, and treated with absolute alcohol ; 
the insoluble residue was extracted with cold water, but the 
watery solution, even when in its most concentrated form, gave 
no reaction resembling gum, either with borax, or oxalate, of 
potass, or sulphate of iron. After three days the animal was 
killed, four hours after the last dose of 10 grammes of gum ; 
but neither in the chyle collected from the thoracic duct nor in 
the blood could, by those reagents, a trace of gum be detected. 
We cannot therefore hesitate to afl^m that, if this substance is 
absorbable, it is only in exceeding minute quantities and very 
slowly that it enters the fluids. As to a rapid conversion into 
blood, that is put out of the question by the acknowledged 
difficulty with which in all chemical experiments gum is changed, 
showing itself more obstinate than any other hydrocarbon; 
more so for instance than sugar, which last however is still de- 
tectible in the blood, easy as it is of metamorphosis."^ 

The investigations of Drs. Graham, Bernard, and Jolly, who 

*are endeavouring to explain these phenomena by consistent 

laws of osmosis, arc not yet sufficiently advanced or confirmed 

to be capable of condensation. The fact remains, that gum, in 

spite of its solubility, is almost if not entirely unabsorbable, and 

• Tiedemann und Gmelin, Verdauung. ii., p. 186. 
t Annalcsde Cherme, troisi^me ser., t. xviii. p. 444. 
t Lehmann's Fhys. Chemie, vol. 285—287. 
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therefore cannot contribute to nourishment or in any way 
^linectly affect interstitial metamorphosis. 

Other substances of less frequent occurrence in nature ap- 
pear likely to be classed in the same category. We may regret 
Ui gum and cellulose the loss of matter, which as hydroQgirbo- 
iiaceons seemed at first sight desirable for food, and the same 
Height be said of turmeric, &c. But then we have a great 
gain in some of the most noxious productions of the known 
World coming under the same law; the fearful woorara, the 
contents of the serpent's &ng and the insect's sting may pass 
through the bowels with the food, and the swallower runs no 
lisk. of poisoning, if his mucous membranes are sound. What 
liappens if these are introduced into the circulating fluids is well 
knowDy and we may feel grateful that at all events one door of 
entrance to the body is guarded in the mysterious mode above 
illuded to. 

I think, however, it is going too far to deride, as Professor 
Lehmann does, those practical physicians who give, as is very 
oommon in France, large quantities of gummy drinks with a 
therapeutical intention. It is true enough perhaps that it is 
not absorbed, and therefore cannot be food for combustion. 
But that does not prove that its qualities in acute disorders are 
simply negative. Why may not these unabsorbed matters 
Wean influence, mechanical or otherwise, on the mucous mem- 
brane, shielding it from the action of oxygen perhaps, or some 
other agent, which, inocuous in the healthy state, is in the dis- 
®*8ed state a source of evil ? Why may not they take the place 
of the mucus in its prophylactic duties, covering the papilla) 
^ostead of the shed and unrestored epithelium ? They may 
*hua be of the importance to the practical physician, though 
^^^y acting in an humble mechanical way. 

Insoluble and unabsorbable articles act also as diluents by 
"^*Ug mixed with other food. They enable, in fact, highly nu- 
^Uous food to be submitted more gradually to the mucous 
'^^mbrane, so as not to oppress it with a sudden excess of 
^^hes. So that though useless themselves they augment the 
^l^olesomeness of valuable aliments. Those who have been 
*^ustomed to a diet containing a considerable proportion of cel- 
^^lose or woody fibre, suffer from its omission. For example, 
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the Finn recruits raised in country places, where they have been 
used to flour in which a large proportion of bark is ground as 
a measure of economy, are made ill on coming to head-quarters 
by the use of too pure bread.* It is most likely the mechanical 
division of the gluten effected by the bran which makes brown 
bread or seconds more digestible by some persons than white 
bread. It is a fallacy to suppose that it acts as a purgative, for 
such is not the case ; the number of stools or the quantity of 
fluid in them is not increased; and though in truth the amount 
of solid matter passed is greater, it is only in proportion to the 
additional unabsorbable material which has to be rejected. 
But the mechanical division of the nutritious substance depend- 
ent on the husks ground up with it is quite sufficient to ac- 
count for the benefit observed to accrue ; and we shall, I think, 
find the appreciation of the principles on which we recommend 
it no slight guide in selecting the cases likely to derive advan- 
tage from brown, maize, or other forms of diluted bread. 

A considerable amount of obscurity which attends the sub- 
ject of GELATINE, makes it indeed interesting, but difficult to 
classify. It resembles the substances which we have been re- 
viewing in not being contained in the typical food of mamma- 
lia, and in not being absolutely requisite, so far as we know, 
for their existence. But it has the peculiarities of being more 
like, in composition, to the component parts of the animal 
body, consisting, like them, of an organic compound of the 
four elements, and in being, by very simple chemical processes, 
derived from them. 

Papin, in 1681, proposed to Charles the Second the scheme 
of extracting gelatine from bones for use as food. He professed 
in this way to make three oxen go as far as four, and so to 
increase by a third the material wealth of the country. But 
those were days when wit was mighty, and a petition tied round 
the neck of one of the monarch's spaniels, praying him not to 
rob his poor four-footed subjects of their lawful perquisite, 
overthrew the philosopher's proposal. The subject slept till 
towards the conclusion of the last European war, when D'Arcei 
again brought it forward, proposing to feed the poor cheaply 

* See Quarterly Review, Jan., 1854, in an article on Finland. 
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on this diet. Hence the origin of tbe famous '' Commission on 
Gelatine" appointed by the French Academy, who, after long 
delay, reported in 1841 through their foreman, M. Magendie, 
that giving the poor gelatine was just equivalent to giving them 
nothing at all. 

With respect to these two opinions it is to be observed that 
the first, which asserts the capability of gelatine as a sufficient 
diet, in Ikct a " complementary food," is grounded upon no 
experimental basis at all : the second, which pronounces it use- 
less, is deduced from certain experiments on dogs, in which the 
animals fed on gelatine alone died as soon as if entirely deprived 
of food. These latter experiments show indeed its insufficiency 
alone, but not its uselessness in combination. 

There is however a middle opinion, which has led to the 
position in this volume assigned to gelatine, which suggests 
that though not required by the animal organism for the sup- 
port of its parts, it may yet aid other articles of diet in nutri- 
tion, and may be what is here called an accessory food. This 
seems to be the fair deduction from the experiments of MM. 
Edwards and Balzac, who found that dogs fed on wheaten 
bread mixed with gelatine did not lose so much weight as dogs 
fed on wheaten bread alone. *^ M. Magendie, too, himself 
reports that when fed on bones, and not the glue extracted from 
them, the dogs kept alive for three months. 

Dr. Bischoff has made an attempt to discover the working of 
gelatine in the system by feeding a dog on it with fat and pota- 
toes, and observing the different quantities of urea excreted by 
the kidneys under this treatment, and when he was fed on 
potatoes and fat alone. The urea was indeed doubled in amount, 
but the experimenter confesses that in this case it is not at all 
certain that the destruction of the tissues was hastened, because 
the urea might have been derived ^om the immediate consump- 
tion of the nitrogenous article of food by respiration. His 
experiments are little more than negative.f 

The experiments of Drs. Bernard and Barreswill, made with 
a view of investigating the further history of gelatine after its 

• AnnaUs de9 SeUncM NaturtlUt, JuUlct, 1832, p. 318. 

t Dtr HamtfUff aU Ifaattdet StoffvrechseU, Ton Th. W. U Bischoff. Giessen. 
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absorption, by injecting it into the blood of animals, have not 
been confirmed by Dr. Frerichs, and the subject is still as 
obscure as ever. 

What however we may consider as real ground gained are 
the following propositions : — 

1. That gelatine is shown by its absence from milk to be 
unnecessary for the support of the animal body. 

2. That, as it is required for the growth of cartilages, sinews, 
&c., it must be formed from other nitrogenous foods, viz., the 
albuminoid matters. 

3. That as it does not alone prolong animal existence, it can- 
not replace albuminoid matters, that is, it cannot be converted 
into them — in other words, albuminoid matter may be turned 
into gelatine, but gelatine cannot be turned into albuminoid 
matter. 

4. Its failure to prolong life leads to the conjecture that it 
does not arrest interstitial destruction. 

5. However, mixed with other food, it makes it go further, 
and be more sufficient for the support of life. 

It is, therefore, a true economy which puts gelatine in its 
various forms into soup or other diet intended to supply the de- 
ficiencies of those imperfectly furnished with the necessaries of 
life : that is to say, if it can* be obtained in a cheap shape. 
But at the same time we must be careful that it is not used in 
such excess as to fill up the room required for more worthy 
claimants of attention. When employed in such excess it is 
apt not only to weaken the individual by its insufficiency as an 
article of diet, but it causes also diarrhoea, whether by acting 
as a foreign body, or by some spontaneous decomposition. 
Hence the unwholesomcness to healthy stomachs of dishes con- 
taining a great quantity of gelatine or chondrin, such as mock- 
turtle soup, calves'-foot jellv, and so on. While at the same 
time to invalids they often fulfil very important indications. 
In the first place they dilute nutritious matter so as to render 
it capable of being gradually absorbed ; then, again, perhaps 
they line the irritable membranes with a slimy coat, taking in 
fact the place of healthy epithelium ; and it is not impossible 
that in some cases they are beneficial, because not nutritious, 
onstituting in fact an agreeable mode of abstaining from food. 
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CHAPTER I. 



HEALTH AND DISEASE. 



The artificial boundaries of chapters and pages separate phy- 
siology and pathology for the convenience of readers; but it 
tends to false views of Nature's works, and bad practice in our 
profession, to suppose them different sciences. It is a fatal error 
to do or to say anything which can lead to the idea, that in 
health one set of laws are exhibited by our bodies, and in dis- 
^^ another set ; or what is still worse, that these laws are in 
opposition the one against the other. The more man learns of 
Mature, the more convinced he becomes that one mode of action 
^ followed throughout — that here there is not, as in the moral 
'^^rtd, any. con test of Ormuzd and Ahriman, any prevalence 
'^o^ of i\^Q QYi] principle now of the good ; but that everything 
^ ^ it came from the hand of its Maker — " very good." 

^hat, then, is disease? Its etymology best explains : it is a 
^^te of things in the body which produces a want of comfort 
^ the mind, renders it inefficient for the mind's purposes, or 
^^ortens the connexion of the two— the material life. This in- 
efficiency, this want of power to do what the sane mind thinks 
^t has a right to require of it, may be referred in some examples 
"wholly to external causes^ in some wholly to original formation 
of the hody^ in an overwhelming majority to a combination of the 
two. But what happens in every instance is in obedience to 
the ordinary laws of physiology— chemical, mechanical, mixed, 
or unassignable (commonly called 'Wital"), as the case maybe. 
In the first category may be included all mechanical injuries 
and poisons, with their consequences. A man has his skull 
fractured ; a piece of bone presses in upon the brain ; he lies 
in a state of coma : you raise the piece of bone, and he revives. 
Now, coma is certainly a diseased condition ; yet it is as much 
a part of man's nature, as truly physiological that he should be 
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comatose when his brain is pressed upon, as it is that he should 
be hungry when he has been long without food. Or, in obedi- 
ence to the calls of philanthropy, a healthy individual visits 
the putrid laboratories of miasma in the sinks of a crowded 
city, and has a typhus fever in consequence. His sickness is 
more directly in accordance with physiology than the half- 
health of the sallow inhabitant of the place, whom long habit- 
uation has deprived of the yigour sufficient to develope the 
acute attack. 

Under the second may be classed, not only what are ordinarily 
termed malformations, but also cases of imperfect balance be- 
tween the organs, though in shape, size, and development they 
may be separately efficient, and all the obscure congenital ten* 
dencies, which become developed as life goes on, probably in 
consequence of this imperfect balance. The machinery of the 
animal body is not constructed to last for ever, and some parts 
of it are so made in different individuals as to .wear out sooner 
than others. Hence we have various degenerations, of a gene- 
ral or partial character, by which the man, even without any 
external influence, falls like ripe fruit into his mother's lap, 
sooner or later than* the completion of his average threescore 
years and ten. If the degeneration is general it is called " de- 
cay of nature ;" if partial, the balance of health is more dis- 
turbed, and it is disease of the heart, kidneys, &c.; thus form- 
ing a class of cases by which this category slides into the 
following one. But here no new phenomena are brought to 
view. The same continual change of tissue, which in the exactly 
balanced organism goes on slowly wearing it out from birth to 
ninety, consumes it by fifty ; where the heart is so constructed 
originally that the hardening of its valves and the thickening 
of its walls, usually developed in old age, comes on earlier in 
life ; or where the arteries, kidneys, stomach, or other viscera 
become thus anatomically altered. Or the provisions for meta- 
morphosis may have been so arranged as to get less and less 
equal to their task for a series of years, till at last they are un- 
able to do it, and instead of fibrous tissue of definite shape, 
there is developed formless tubercle. 

But in strict truth, it is very rare that pure cases of disease 
arising solely from original structure are found. Persons of 
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imperfect frame are naturally more liable than otbers to exter- 
nal injuries: the unequal! j balanced organism is more easily 
deranged by cold, heat, excesses, blows, &c.; and hence almost 
1^ our patients suffer from the physiological phenomena conse- 
<3uent on a combination of their special form of a body with external 
^circumstances. Three persons are equally exposed to the poison of 
scarlet fever: one, having had it before, or for some other un- 
explained reason, is unaffected by it ; another, being so formed 
that his kidneys are easily deranged, has the disorder, followed 
"by albuminuria and dropsy; the third, whose weakest point is 
the metamorphosis of tissue, has that function so thrown out of 
work by the poison, that in future he grows tubercle instead of 
fibre in some part. Four men are working together in one 
well, exposed to cold, wet, and impure air; one, who has long 
had slight renal degeneration (whose kidneys are in fact older 
than the rest of his body), gets anasarca; another, who from 
birth has found a little difficulty in converting uric acid, accu- 
mulates it in his blood, and is laid up with gout; the two others 
are able to resist all the noxious external influences. In point 
of fact, the failing function becomes itself a foreign power, 
which, united with the terrestrial ones, is the formal cause of 
the disease; and it would have been a departure from the ob- 
served laws of physiology if these events had not happened. 

Diseases therefore, and more especially chronic diseases, must 
be treated not in lots, according to their nomenclature or as if 
they were the progeny of some evil power, but according to 
the mode in which each individual is affected by the union of 
outward circumstances with the peculiar form of his body. We 
must treat the man and not the ailment, or we are nearly as 
likely to make matters worse as we are to make them better. And 
we must act with the conviction that everything happens, both 
as respects the patient's body and the drugs or discipline which 
we adopt, according to identically the same laws which are to 
be observed in health. 

The only systematic nosologist who has been far-sighted 
enough to anticipate a doctrine which is just beginning to ac 
quire a proper influence, is that great but incautious genius. Dr. 
Darwin. His Zoonomia, or tlie Laws of Organic Life, contains 
descriptions of diseased as well as of healthy actions. *' Hunger" 
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is included in the same genus with '* heartburn," as arising from 
decreased actions of the gastric membrane ; " dry tongue and 
fauces" in the same with **gall stones" and " costiveness," inas- 
much as in each of them the balance between the supply of fluid 
and its removal by the absorbents is disturbed. I quote here 
striking and semi-paradoxical instances on purpose, for I am 
not undertaking the task of advocating Dr. Darwin's classifica- 
tion (though I think I should like it much better, and should 
easier overlook its defects, if I undertood it) \* but I simply 
wish to assign to him the merit of broad and philosophical views 
on this great question, as on many others which he has handled. 
He has seen and expressed the truth, though imperfect know- 
ledge kept him from an application of it to details so useful as 
we could make now, and far, very far, short of that which may 
be effected by the next generation. 

The important problem for medical science to solve is to 
know the visible signs and indications of the various combina- 
tions of different forms of organs, and their functions, so as 
to modify, in the way to suit each combination best, the cir- 
cumstances subject to our wilK A good many we do know, 
and find them most invaluable in practice. We observe, for 
example, that a man's urine contains a trace of the albumen of 
the blood, and conclude from hence that external circumstances 
or original constitution have caused the kidneys to become 
degenerated. We know that in this case the skin, from the 
partial relation of its functions to those of the kidneys, cannot 
bear exposure to cold and wet like other people's ; so we clothe 
our patient in flannel, give him baths and rub him, and keep 
him in a drier and warmer air than is good for healthy persons. 
K he is wise enough to follow advice, he may avoid dropsy and 
other diseases which are the physiological consequences of his 
bodily structure. Or we see a lad growing up with that cast 
of countenance and figure which indicate a liability to tubercu- 
losis : we persuade his friends to send him out as a whaler, to 
have a rough life, but plenty of good air and a good digestion 
in the South Seas : he passes the critical period of early man- 
hood unscathed, and lives to tell grandchildren of his adven, 

® Tout comprendre, se scrait tout pardonner. — Carinne. 
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tores. His brother is apprenticed to a tailor, injures his weak 
growlDg viscera by an unnatural posture in an impure air, and 
dies at twenty with tubercles in his lungs. We see a lady 
with languishing eye and dilated pupil, and recognising that 
peculiar condition of the nervous system called hysteria, know 
that whatever illness accident may inflict upon her will be 
largely coloured with symptoms out of her tendency. No sane 
physician talks about removing these habits of body ; it would 
be something like curing an ugly nose or too short legs. What 
he has to do is to regulate external circumstances so that they 
may not develope themselves into diseases, or when diseases 
do arise, to take the constitution of the individual into account 
in diagnosis and treatment. 

There is nothing in which the present advancing state of 
rational physiology and rational medicine will benefit mankind 
more than in adding to our acquaintance with what may be 
called the internal features of the body. It may be stated with- 
out the slightest hesitation, that every one's viscera differs from 
ids neighbor's as much as his face and hands do, and from 
their greater extent admit of a greater variety of combinations. 
We are gaining in this way a knowledge of what are in one 
8ense incurable states, but the more familiar with them we are, 
the better we are able to cure the diseases of which they form 
part, to prolong life and alleviate pain. 

The attribution of ill health to a combination of a peculiar 
bodily form with external circumstances, explains a great deal 
of the undoubted fact of the hereditary nature of so many dis- 
eases. No one who has looked over a family portrait gallery 
but has smiled at the constant reappearance, sometimes with 
the interval of a generation, of certain tricks and distinctions of 
feature — some twist of the nose or slope of the eye, or " villain- 
ous hanging of the nether lip." Sometimes, too, the peculiar- 
ity is not one brought from the cradle — the son's scalp gets 
bald in an odd shape at fifty just in the same way as his father's 
did at fifty ; or at seventy the same cervical vertebra fails, and 
the same angular poke of the head is seen for several genera- 
tions ; or the whole family, slim in youth, grow obese at the 
same period of life. Can we wonder, then, that the invisible 
configuration which causes a want of balance between liver and 
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heart, or lungs and skin, &c., &c., making one person more apt 
than another to suffer from accidental exposures, should be 
equally a heir-loom 7 Is it any longer strange that a child 
should be born with a tendency to get tubercles in his lungs at 
thirty-five, derived from his father, who at thirty-five became 
so affected ? Whether the disease was already developed in 
the parent at the time of the child's conception can make no 
difference ; it is the tendency ^ihe form of body thereto disposing — 
which he transmits to his image, and not the actual tubercles. 

In no functions of the body is this hereditary nature of pecu- 
liarities so marked as in those which minister to digestion. 
Particular articles of food and particular medicines disagree 
with a whole family and their descendants in an almost ludi- 
crous manner. Sometimes the tabooed articles are such as are 
in themselves not much favoured as a general rule by weak 
stomachs — such as roast veal, or crab, and the like ; sometimes 
the idiosyncrasy assumes a more special form. I know a very 
robust household to many members of which rhubarb, however 
furtively administered, in pill or otherwise, always causes vom- 
iting. Butter, cheese, fish, sherry, &c., &c., are in other in- 
stances acknowledged family enemies. How can this be except 
from some arrangement of the digestive organs transmitted 
from parent to ofl&pring as correctly as the external features ? 
And does not the fact of these peculiarities being transmitted 
along with and running into those which are universally ac- 
knowledged as physiological — such as national, tribual, or 
family features — show that they are part of the same univer- 
sally applicable laws? 

This seems the place to make a few remarks on the distinc- 
tion made between " functional " and "organic " disease, to say 
how far the idea expressed by the division appears to me to be 
true, and therefore how far practically useful and important. 
That disease should result from the visible deformity of some 
organ is comprehensible enough ; that shortness of breath should 
be the consequence of the lungs being stuffed up with tubercles, 
congestions and dropsy of an imperfect heart, vomiting of 
a cancer of the pylorus. Ilere the functions belonging to 
certain organs are irregular, because the organ is irregular, and 
the disease is named according to the part affected. 
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Bat a great number of eases oeear where a funetion may be 
80 disturbed as to eause illness and even death, but yet when 
we come to examine the organ which it is principally concern- 
ed with*, nay sometimes when we examine all the organs of the 
body, they are what is commonly called quite normal. 
We cannot here name the disease from any part, without 
bringing our imperfect theories too prominently forward, and 
attributing to them too great certainty. Such disorders then 
are named ''functional," and are distributed according to the 
function affected. Asthma, where it gets quite well, or no ana- 
tomical leison can be discovered, is called a disease of the 
^'Bespiration:" colic, imperfect secretion of bile, excess of gas- 
tric mucus, diarrhoea, constipation, &c., without any known 
alteration of form in the Viscera, are called diseases of '* Diges- 
tion." The assignment, then, of a disease to the category 
*^ functional " is in one sense a confession of ignorance, and as 
such most honourable and praiseworthy. It is as much as to 
say we can go, or we choose to go, no further than the state- 
ment that such and such a duty of the body is ill performed. 
Bat if we intend such a classification to mean that changes of 
function occur without any change of substance, that which 
matter does is altered without an alteration in what it is, I think 
we are proceeding on a most unwarranted assumption. 

I feel there is some danger here of running into verbal refine- 
ments of quiddities and qualities, and will therefore use illus- 
trations rather than abstractions. A person has small-pox or 
is vaccinated, and afterwards not liable to the infectioB: I 
conceive that some tiling is by the small-pox or vaccination 
added to or taken from the body, which renders its atoms dif- 
ferent from what they were before, either in number or arrange- 
ment, which number or arrangement is less susceptible than 
ordinary of the physiological action of the virus. There is a 
cognizable permanent change of the quality of his body. Or 
be catches a cold in the head, or a typhus fever. I cannot 
imagine in these cases any other state of things than an alteration 
in the atoms of the body, either by the addition of some deleterious 
agent or by the conversion of some element of the body into a 
a deleterious agent, which succeeding influences are able so far 
to remove that no perceptible trace remains. The change may 
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not be permanent in any degree cognizable by oar senses, but 
yet it is easier to imagine that the body is different from what 
it was before, than that it is the same. In all cases of corporeal 
derangement I conceive there is an addition or subtraction, or 
change of arrangement of matter, which is the formal cause of 
the change of function ; and that our knowledge of the per- 
formance or transitoriness of this change is dependent on our 
greater or less acquaintance with the elements involved. 

We do not in ordinary life deny the addition or subtrac- 
tion of substance simply because our senses are unable to 
appreciate it. We are ready to acknowledge that every shower 
which has beaten on Westminster Abbey has washed away 
some portion of the stone, though it is only after generations 
have passed that rounded angles and deformed crockets are 
recognised by the eye. We can easily imagine superior beings 
by whom the exact effect of each drop of rain could be esti 
mated, and for our parts are content to infer from the ultimate 
result the reality of such inappreciable change. Just so in the 
animal body we may picture changes occurring with each 
motion and with each exercise of function, which render the 
body different from what it was before, and different from what 
it would have been had the motion or function been dissimilar. 
Indeed our experience of matter makes it impossible for us to 
imagine any other state of thinga 

I have illustrated rather than attempted to prove the above 
opinion, because the proof being cumulative would fill volumes, 
and be imperfect at last; and also because when it is fairly 
drawn out and plainly expressed, I do not know that any one 
will advance a denial. 

Yet if this be conceded, what becomes of the contrast of 
" organic " and ** functional " diseases ? Both equally depend 
on change of matter, and of neither can we say how far or what 
part of that change is permanent; the only difference seems to 
be, that in one we can make a drawing or a chemical analysis 
of the change, and say where it is ; in the other our ignorance 
prevents our doingso. When therefore the word ** functional " 
is used in the following pages, as it often will be, let it be con- 
sidered to mean no opposition to " organic," but simply a con- 
fession that the changes of matter preceding and accompanying 
it are not discovered — that our knowledge of the subject ends 
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with the perception of deranged function. Constant progressive 
efaangCi proceeding in a straight line toward final dissolution, 
muBt be looked upon as Ood's law for all organic individuals. 
Whether the march towards dissolution is quicker or slower, 
depends partly on the original form of the machine, and partly 
on the external circumstances to which the introduction of 
moral volition into the universe subjects it In either case the 
progress is according to the same laws of physiology. 

How then is a boundary line to be drawn between health and 
disease ? Simply by looking to the moral or non-material re- 
lations of the individual. When able to carry on the duties its 
original structure fitted it for, and not tending to dissolution 
earlier than the average, it may be said to be in health ; when 
the contrary is the case, it is diseased. When a man's body is 
no impediment to the mind's performing (as Milton says) '^ justly, 
akilfully, and magnanimously all the offices of peace and war,'* 
and is not abridging its usefulness to mankind by premature 
decay, he is " well ;" when otherwise he is so &r forth " ill." 
X can find no other definitions of health and disease, though 
more apparently philosophical, which are not impracticable, 
partial, and untrue. Any distinctive differences or classifica- 
tions founded on presumed contrasts in the nature of their laws 
must lead to false views being grounded in partial truth.* Any 
narrowing of the terms to suit imperfect knowledge renders 
them less practically useful. We have no right to withdraw 
words from ordinary acceptation, clip their meanings, and then 
tell the vulgar that they imply one thing in science and another 
in the world. Disease is best used as a relative, not an absolute 
term, with a reference to moral circumstances as a moveable 
boundary. Its phenomena are those of organic life, placed in 
a separate category as being inconvenient to the non-material 
part of the individual. 

By disease then, in one sense, is implied any process in the 
body which is inconvenient to the individual — any " morbid " 



^ Unlea of ooune preoaati<m8 are taken. We may adopt for the purpose of 
leaching anj daoiifioation which best prevents repetition, and do no harm, if we 
warn onr hearers. If tbej have time^ the more classifications pupils understand 
the better, for there b none, except the alphabetical, which does not embody 
tnith. 
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process. Now a morbid process seldom occars singly : when 
one member suffers^ all the members suffer with it ; and hence 
there occur groups of morbid processes, each group constituting 
what is usually denominated " a disease." And according as 
these groups more or less resemble one another, so divisions 
and arrangements of the morbid affections of the body are 
made. These divisions are sometimes natural ; as for instance 
when a group of processes, some of which may be present and 
some not, arise from a common cause, such as a morbid poison in 
the eruptive fevers. Sometimes they are purely artificial, such 
as the division of indigestion into ^* tonic" and "atonic:" the 
tonicity or atonicity being in the person and not in the disorder, 
and there being no original and innate difference between the 
two. The former sort of divisions are clear and marked, the 
latter cannot be so, for there are all grades of intermediate forms 
necessary between one and the other. 

Equally artificial and confusing to true pathology are divi- 
sions according to other accidental lesions with which a certain 
derangement may be joined ; such for instance as talking about 
** hysterical" dyspepsia, or " ursemic" dyspepsia, when in fact 
it is the person is hysterical or urasmic and not the disorder. 

To advance true pathology and rational therapeutics, attention 
must be directed less to the divisions and ^bdivisions of dis- 
eases, and more to the morbid processes which constitute them. 
In the use of medicines especially is this desirable. Specific 
remedies obviously are applicable, under, any circumstances, 
only to those natural groups of morbid processes which are due 
to a common cause — to some poison introduced into the body ; 
and we have but little reason for hoping to increase much our 
wealth of this class of antidotes. The great bulk of our me- 
dication cannot be of a specific character; it must be rational 
and effectual just in proportion as we are able to see in each in- 
dividual case the morbid processes broken up, as it were, and 
separate from one another, and to weigh their manifestations 
against the counteracting agents which we possess. 

With the design of keeping in remembrance that pathology 
is merely complementary to physiology — that is, completes the 
collection of arranged facts which constitute the laws of organic 
life — I have arranged the chapters and minor subdivisions (and 
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as far as practicable, the nomenclature) in this book, so as to 
correspond with the former one. To carry out this arrange- 
ment, and — not from any affectation of singularity — to show 
a sense of the importance of studying diseased processes with a 
view to healthy ones, and not from a proneness to new terms, 
the systematic names of a few disorders have been replaced by 
simple descriptions. For example, " follicular gastric dyspep- 
^" is here called '' mucous flux of the stomach." But I have 
been careful not to manufacture any novel words from dead or 
living sources, and have adhered to those established in classi- 
cal English. 



CHAPTEB II. 

CHANGES IN THE PARTS OF THE 0R0ANI8M CONCERNED IN DIGESTION, 
WHICH ARE COMMON TO THE WHOLE AUMENTARY CANAL. 

This subject will be taken up in the same order, and with the 
same divisions, as in the First Book; so as to carry out practi- 
cally the strict relationship which has been stated to exist be- 
tween physiology and pathology. The chapter was divided 
into seven sections, which discussed separately the normal con- 
dition of the several constituents of the alimentary canal ; viz., 
the epithelium, the bloodvessels, the mucus, the water, the 
nerves, the muscles, and the peculiar secretions or media of 
solution. The alterations in them, commonly called morbid, 
will be discussed in the same order, and remarks will be made 
upon principles of treatment dependent on the state of these 
common parts. 

Altliough the alterations in these parts are separately dis- 
cussed, it is not intended to be implied that they are found 
separate one from the other. It is almost as unlikely that the 
bloodvessels should be morbidly affected without the aqueous 
circulation being disturbed, or the mucus altered in quantity 
without the epithelium and the blood, as that these constituents 
of organs should exist in the healthy state independent of each 
other. The disease then of each one is an abstract picture; 
and the treatment must never be taken in hand without a re- 
membrance that all the tissues suffer mutually together. 

But there is a peculiar practical value in this abstraction, and 
if rightly used it tends to make our treatment of disease more 
rational and efficient. Though each morbid process is incapable 
of existing independently in a separate tissue, yet as a matter 
of fact one is generally predominant, and it is almost impos- 
sible to find a case in which the alterations of sanguineous cir- 
culation, of epithelium, of mucus, &c., are so nicely balanced 
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that one does not attract attention more than the others. The 
predominance may be secondary or primary, but it exists ; and 
it ifl of the utmost consequence that it should be made indi- 
vidually the subject of reflection. According to the predomi- 
nance of the affection of one tissue or the other, the case be- 
comes, as respects treatment, a specimen of a different disorder, 
and must be so managed if we wish to be successful, and to 
avoid the heavy burden which must be laid upon the conscience 
by a routine practice according to nomenclature. We have all 
heard the mot of the old physician, who said that on com- 
mencing life he had twenty remedies for each disorder, but that 
on retiring he had twenty thousand disorders for each remedy. 
He was describing the change of notions consequent on ceasing 
to read comments upon Nature in the dry leaves of a dictionary, 
or the rough outlines (alas!) of ** Lectures on the Practice of 
Medicine," and studying it in the Great Original.* The fact is, 
our knowledge of the agents by which we modify disease is so 
limited, and must necessarily be in its infancy for so long a 
Ature period, that we cannot find medicines suited to one-tenth 
^the complications of morbid processes which crowd upon the 
^prejudiced reason of the physiological physician. He is 
obliged therefore, by the coarseness of his instruments, to select 
^O'fte prominent feature in each case, and to treat that, neglect- 
^S though not forgetting the other concomitant ones. What 
^txire he ought to select, when he may safely neglect the con- 
^Oiitant ones, and when it would be dangerous to do so, he 
^ only rationally learn by considering each tissue and func- 
^^^ abstractedly from a physiological point of view. This is 
^^ practical value I attribute to the plan adopted. 

SscnoK A. — Changes in the Epithelium of the 

Alimentary OanaL 

^Vhe rapid destruction of the epithelium after death prevents 
oUt- gaining any knowledge concerning the changes which 

® " For Hanrey sought for truth in truth's own book, 
The creatures — which by Ood himself was writ ; 
And wisely thought 'twas fit 
Not to read comments only upon it, 
But on the Oriffinml itself to ]ook."--CowLBT. 
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occur in it during disease from morbid anatomy. During life, 
however, there is one part of the digestive canal — viz., the 
mouth — where we can with ease observe the most minute alter- 
ations; where, in fact, these alterations are exhibited to our 
eye^ in a magnified, exaggerated form which cannot escape 
notice. The state of the mucous membrane in the mouth, espe- 
cially of that part of it which constitutes the tongue, has been, 
from the earliest times of which we have record, a guide to 
physicians in the diagnosis, prognosis, and treatment of disease, 
both acute and chronic: it is universally acknowledged as an 
index of the internal organs. 

Much mystery has been made about this, and mere empirical 
observation and memory can only tend to increase the mystery 
and obscure the truth. The examination of the tongue has 
been made a special art, or still worse, has been represented as 
a kind of instinct which, years and habit can alone give to the 
physician, and whose rules and mode of argument are incom- 
municable to the uninitiated. Such a claim to be allowed to 
arrive at a conclusion by an inexplicable chain of deduction, 
may indeed be permitted to ancient nurses or other ill-educated 
persons, who are incapable of building a bridge from their ideas 
to ours; but for one accomplished medical man to say to 
another that he has arrived at a diagnosis, or recommends a 
treatment, or prognosticates a result, without being able to give 
a reason in words, is in the year 1855 a proof that he is either 
making a careless and lazy guess, or is weak enough to be 
ashamed of saying he does not know. In the present day, the 
diffusion of science has enabled us all to have a simple common 
language, in which we can communicate and lay before one 
another our ideas; so that in consultation together there is no 
excuse for not understanding the full strength and weakness of 
the arguments by which each one has been led to his individual 
conclusion. Let us then have done with arts and mysteries, 
and when any visible sign is quoted as a proof of the existence 
of some state of things not obviously associated with it, let us 
demand to hear the connexion of the two scientifically traced: 
or if that cannot be done, let us know on what ground, statis- 
tical, empirical, or hap-hazard, the evidence is based. 

When, then, we acknowledge the tongue as the index to the 
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ooDdition of the internal organs, let us do so on the understand- 
ing that it is possible to show a physiological association 
between the two — that their states are either mutually interde- 
pendent, or derived from some common cause. The time is 
past for assigning one sort of tongue to inflammation of the 
lungs, another to complaints of the liver, or of the heart, or of 
the brain, and so on, and refining upon our subdivisions so as to 
force them to accord with Nature. The tongue never to the rational 
physician, indicates directly the localization of disease in a par- 
ticular organ; it indicates simply a certain condition which 
may or may not depend thereon; and he rightly requires 
farther phenomena to assist a localizing diagnosis. But should 
he be obliged to stop here, from want of further aids to know- 
ledge, he is still able to apply general treatment to the general 
condition, and can delay special treatment till he is able on 
good grounds to form a special diagnosis. 

Almost all derangements of the body affect in some way or 
another the epithelium of the digestive canal. This part then, 
by its index, the tongue, declares in signs more or less clear 
iRrhat is the general condition of the whole individual. 

The general condition again is reacted upon by the state of 
the mucous membrane, the arrangements for absorption infla- 
cncing very powerfully the whole living being. So that not 
only is the tongue a guide to the knowledge of the actual de- 
parture from health, but it gives hints also how to modify ex- 
ternal circumstances so as to suit this deviation. 

This then is the order to be adopted in the section before us. 
First, I will detail the mode in which the principal disordered 
bodily states affect the gastro-intestinal viscera and are declared 
in the tongue ; then the inferences as to the reaction of these 
tffisctions on the general health ; and afterwards point out the 
influence which these considerations should have on the treat- 
ment of disease. Succeeding chapters will apply these data to 
various parts, and discuss the modifications introduced into the 
treatment by the different localities of those viscera, where the 
phenomena are chiefly manifested in individual cases. 

The following list seems to include all (certainly all the chief) 
classes of morbid phenomena which are manifested externally 
in the state of the epithelium ; viz. : — 
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1. Paralysed or arrested segrbtiok. 

2. The catarrhal state (acute). 
8. Mucous flux (chronic). 

4. Excess of epithelium (chronic). 

5. The inflammatory state (acute). 

6. The anemic state. 

The above classification is purely artificial, as the yarious 
states are by no means inconsistent with one another ; indeed, 
they may exist at once in several parts, some of them at once 
in the same part, without difficulty. The order, too, is conven- 
tional, merely for the sake of convenience anc[ to avoid repeti* 
tion, and may be inverted or changed at wiU. 

1. Paralysed or arrested secretion, either from a anp- 
ply of poisoned blood or defective innervation, such as takes 
place in low zymotic fevers, or in the secondary adynanie 
states of inflammatory diseases. — Here the tongue has a M 
blood-colouring, perhaps even is of a^tint darker than natunl 
in places where the skin is transparent. It has at first a sticky, 
opaque epithelium upon it, which is very imperfectly supplied 
with moisture ; indeed, the scales seem to have scarcely anj 
power of gaining moisture for themselves, and if the mouth is 
left open, and the saliva does not arrive at the tongue, the 
draught of air quickly dries it up. The sluggish, morbid blood 
oozes out through the altered or cracked coats of the capUla* 
ries ; and while its presence is declared by the albuminous 
serum in the intestinal excretions, it dries on the tongue in the 
form of a reddish-brown coat. The deficiency of fluid excreted 
sometimes allows it to accumulate in great quantities, especiallj 
tough when much blood is mixed with it ; sometimes it falls 
oflf in flakes, leaving the tongue raw and red. This rawness is 
a bad sign ; for it shows a tendency in the mucous membranes 
to lose their life and slough, leaving holes which constitute the 
"ulcers'* of typhus fever. 

Remarks on Treatment, 

This paralysis of the mucous membrane and poison of tH® 
blood we know by experience lasts a limited though not exactly 
defined time, and then gives place to a resumption of the or^^ 
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sarj action. Daring the time it lasts, food in the usual form 
cannot be absorbed ; it is changed into chyme in quantities in- 
sufficient for life. But if the albuminoid compounds are given 
in a dilute form suspended in water, they seem capable of being 
absorbed. Hence the peculiar suitability of beef tea, broth, 
and the like, for typhoid conditions. A certain amount of ge- 
latine in the liquid guards the mucous membrane from irrita- 
tion, but at the same time is innutritions, and must delay ab- 
sorption.* We should therefore, when the mucous membrane 
may be supposed to be coated with unshed epithelium, let the 
beef tea be watery, and rather an infusion than a decoction ; 
while it may be strong and longer boiled, so as to form a firm 
jelly when cold, if the raw tongue denotes a raw intestinal ca- 
naL 

Alcohol and ethers stimulate the nervous energy, and enable 
the supply to be taken up. At the same time they limit de- 
struction, and so prevent what remains of the tissues from 
passing away so rapidly as they might do.f Sugar has the 
same limiting influence in a minor degree, especially over the 
bony tissue&j; And the experience of all ages shows that a 
mixture of these articles — alcohol, flavouring ethers, sugar, and 
water, such as is found in wine and malt liquor — is the most 
digestible form in which they can be given, both in health and in 
disease. Combined, they are more wholesome and efficient than 
separate, act together when given in quantities which would be 
inert when alone, and seem therefore mutually to assist one 
mother's absorption. Thus is to be explained the fact, which all 
those of most experience in hospital practice will confirm, that 
porter will often, in low states of the system, give an energy 
entirely out of proportion to the quantity of alcohol it contains, 
and that brandy and spirituous liquors are decidedly inferior 
agents to port wine in low fever. By these means we are able 
to postpone the peril of immediate death. And inasmuch as 
^ nature of the fevers is to run a certain circular course to- 
wards health, and so to end if no untoward events or death 
P^vent them, it is obvious that such postponement is the most 

« See before, p. 220. 
i Bee pp. 190-196. _ J See p. 199. 
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important part of the treatment, and in a great many cases will 
alone suffice. Treatment auxiliary to it is valuable ; and treat- 
ment which has in view the evacuation of effete tissues, such as 
the administration of mercury and salines, may be made not 
inconsistent with it. But if any of these means interfere with 
the great end of supporting the vital powers, they are decidedly 
objectionable. 

Such is an example of the indications afforded by the tongue 
in low fever. 

2. The catarrhal state. — The phenomena of catarrh are 
most familiarly exemplified in the well-known cold in the head 
or influenza of the respiratory passages. It occurs at times in 
all parts of the mucous membrane, but is more disposed to 
attack some special systems of the tissue than others. The 
order of frequency with which they are liable may be roughly 
stated as follows : first the respiratory tract, then the alimentary, 
then the genital, and then the urinary system. But not only 
are different systems, but also different parts of the same system, 
disposed to catarrh in various degrees. So for instance in the 
alimentary canal, catarrhs of the stomach and ilia are the most 
frequent ; catarrh of the colon is rare, and rarer still catarrh of 
the oesophagus. 

The physiological characters of catarrh are — 

Istly. Congestion — just as takes place in the first stage of 
phlegmonous or fibrinous inflammation, but without the throb- 
bing which is there felt. 

2ndly. The secretive activity of the affected part is increased 
after a very short interval of diminution. Herein is a striking 
difference from ordinary plastic or fibrinous inflammation, 
which continuously diminishes the true secretion. 

3rdly. The secretion is altered in quality as well as in quan- 
tity. Thus in nasal catarrh an irritating, watery, salt serum 
often flows, excoriating the tender skin by dissolving and wash- 
ing away its epithelium or epidermis. At other times it is 
thickened mucus that is poured out ; and if we examine this 
mucus with a microscope, we find that its opacity and altered 
colour are derived from globules of pus, associated with a vastly 
increased quantity of of epithelial scales, granular nuclei of epi- 
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thelium, and various granular and globular bodies of unknown 
origin, and in many cases small flakes of fibrine. 

Again, in febrile gastric catarrh the formatioh of epithelium 
in great quantity and of an inefficient character is shown by the 
yellow ooat on the tongue, its bitter taste, and increased adhe- 
rence. 

Thus we have three tpyical points in catarrh, according to 
the predominance of which it takes its character as Serous, Mueo- 
purulent or Epithelial ; each sort combining with or running 
into and interchanging with the others. 

For example : — Epithelial gastric catarrh is characterized by 
a thick yellow coat on the tongue, an incapacity of the stomach 
to digest its contents, and an irritability of the viscus, which 
tends to reject by vomiting those undigested contents. At the 
same time the bile is formed in its usual quantity, is drawn by 
the effort of retching into the stomach, and thrown up with the 
food and mucus. Or else passing downwards, and being unab- 
sorbed by the mucous membrane, it is excreted by stool. Here 
we have the ordinary *' bilious^' attack, as it is called. 

When the formation of peculiar epithelium is not so predomi- 
nant, but common mucus is poured out in excessive quantity, 
the symptoms and the anatomical changes approach much nearer 
to common inflammation, the tongue is white, and not nearly 
80 thickly coated. It is moist or even wet, but still towards 
the later stages of the complaint is apt to become unnaturally 
dean, as in the typhoid state. There is here considerably more 
febrile reaction than in epithelial catarrh, and you have the 
group of symptoms called " gastric remittent fever." When 
vomiting occurs, you see the mucus rejected which is formed in 
lirge quantities in the stomach, or it is passed in thick stringy 
lamps from the bowels. 

It may be a suggestive subject for contemplation to inquire 
whether catarrh is really an increased or an imperfectly dis- 
placed secretion. By far the most common cause of it is an 
arrest of the usual functions of the skin by cold or heat : the 
external sweat ceases, and the epidermis is not so freely shed 
and renewed as it should be, the moist suetty dandrif no longer 
greases and polishes the roots of the hairs, the head is dry, and 
the skin choppy. Are not the internal surfaces in the mean 
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time replacing this by pouring out water and imperfect epithe- 
lium in the shape of mucus ? We are all familiar with the thin 
transparent skins and the clean scalps of those who are suffer- 
ing a chronic increase of the mucous secretion from local irrita- 
tion of the air tubes in consumption — is not this a converse case 
in point ? 

4thly . In catarrh the sensibility of the nervous system of the 
mucous membrane is increased, so that there is a pricking feel- 
ing in those parts which partake of common sensation, as in the 
nose for instance, and reflex action in those which do not, as 
cough in pulmonary catarrh, vomiting in gastric, diarrhoea in 
intestinal catarrh. . 

5thly. All forms of catarrh have a tendency to periodicity ; 
they remit in the morning and get worse towards evening each 
day, and if entirely uncomplicated with chronic states end 
within a limited time. 

Remarks on Treatment 

The indications of treatment in all sorts of catarrhs are, — 
First, to give the mucus poured out a good opportunity of 
escaping from the system. In pectoral catarrh its accumulation 
excites cough, and it is well known that to check that cough 
by voluntary efforts or opiates is bad practice. The same prin- 
ciple must guide us in abdominal catarrhs ; vomiting and diar- 
rhoea are frequently the result, and to arrest them is not wise ; 
indeed if they do not arise, it is advisable to give emetics and 
purgatives. The latter especially cause so little inconvenience, 
and are such a decided relief to the discomforts felt in the abdo- 
men, even when the stools are more frequent than usual, that it 
is better to give them in all cases where there are not obvious 
indications to the contrary. In epidemic catarrhs particulary, 
warm purgatives may be set down as the main way by which 
medical men should interfere — as the only universal rule of 
treatment. 

And we should not be deterred by the apparent debility of 
the patient ; for experience shows that renewed strength follows 
evacuation by this means. The reason of which probably is 
that the mucous membranes are enabled to take up stimulant 
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and natritive substances, to which entrance had previously 
been denied by the thick layer of the secretions. 

Another indication in catarrhs is a full supply of diluent 
drinks to keep up the intermediate circulation, which must be 
interfered with by the amount of mucus thrown off, and by the 
diarrhoea which washes that mucus away. Nature teaches this 
by the instinctive thirst, and we should not let any superstition 
or false theory of the non-medical friends prevent its gratifica- 
tion. 

Abstinence from solid food is another indication of which a 
hint is afforded us by instinct in the loss of appetite. But so 
little is this understood by patients, that they often insist upon 
stuffing themselves with meat, in tha vain attempt to supply 
that strength the loss of which is due to the disease. 

3. Mucous FLUX. — Acute catarrh is allied indeed to mucous 
flux (or as it is sometimes called " chronic catarrh"), but it does 
not appear that it often leads to this latter state, which com- 
mences more commonly gradually and independently of pre- 
vious acute catarrh, especially in the stomach and intestinal 
canal. It is essentially a chronic state, not tending to run a 
certain circular course and get well, but to proceed onwards in 
a straight line from bad to worse. " Chronic catarrh," or mu- 
cous flux of the stomach, produces a smooth, glazy, wet tongue, 
with the white epithelium more or less predominant over it. 
Sometimes it is very white, but not thick. 

The mucus prevents the solution of victuals in the stomach, 
their absorption in the intestinal canal, and the orderly excre- 
tion of their remains from the colon. But these and other 
symptoms will be noticed more properly under the head of 
"The Mucus" in a succeeding section, as they follow wholly on 
the physical qualities of that secretion after it has separated 
itself from the body and become, in point of fact, foreign matter. 

4. Excess of epithelium. — A more than ordinary forma- 
tion and adherence of epithelium as a chronic state occurs in 
acme persons. Their tongues, even when they are in the best 
of health, are habitually covered with a thick coat, sometimes 
yellowish and thickest at the back of the tongue, and sometimes 
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white and pretty evenly spread over the sar&ce. This is usu- 
ally associated with a thick sebaceous skin, and often a dingy 
olive complexion, but it is sometimes found with all sorts of 
physiognomies. 

Remarks on Treatment. 

It is scarcely to be called a diseased condition, and certainly 
does not call for active curative treatment. But you generally 
find the possessors of such tongues apt to suffer from weight at 
the epigastrium after even ordinary meals, and unable to trans- 
gress the strict bounds of prudence in diet Smoking tobacco 
especially always disagrees with them, and they seldom bear 
opium well. Both these drugs produce a coat such as is above 
described, on the tongue in healthy persons; and where it 
exists of its own accord, they cannot be borne. 

5. The acute inflammatory state. — Here the papill» 
become swollen and prominent without shedding their epithe- 
lium. Indeed it seems to be harder and more adherent than 
natural, so that it forms the papillss into short hairs, constitut- 
ing the ** furred" or " furry" tongue. This is a proof that the 
inflammation is not confined to its local site, but has affected 
the whole system, and the mucous membranes in particular. 
It is a proof that general treatment will be useful as an addi- 
tion to the local. 

Remarks on Treatment 

In this state the mucous membranes seem to have a difficulty 
in absorbing liquids, so that there is a great demand in the 
system for them, as is shown by the instinctive thirst of fevers. 
Much of the fluid taken in by the mouth not being absorbed, 
often passes off by the bowels, constituting a spontaneous purg- 
ing. Not that this purging is hurtful or proper to be stopped, 
for its effects in washing away a certain quantity of the effete 
epithelium must be beneficial. As in catarrh then, so also in 
inflammations, diluents and purgatives are a rational as well as 
empirically successful treatment. 

It is remarkable how general bloodletting will often reduce the 
fur or swelled papilla), and clear away the coat or adherent epi- 
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thelium from the tongae. It may be presumed that this effect 
on the mucous membranes arises from the removal of the stasis, 
or obstructed state of the capillaries throughout the body, by 
which removal they are enabled to carry on the work of ab- 
sorption and secretion in a more normal way. 

But bloodletting in excess is apt to bring on a want of power, 
indicated by the paralysis or arrest of action in the mucous 
membranes. When this is the case, we find the fur decrease on 
the tongue, but the coat becomes thicker, smoother, and more 
Bticky, and acquires at the back part a brownish-white colour. 
This is well known as a hint to stop bloodletting and all deple- 
tion ; and it is I am sure the best hint that Nature gives, for 
there is less chance of a fallacy in it than in any other. 

The strength, emptiness, or weakness of the pulse, by which 
many books teach us to judge of the expediency of withhold- 
ing or repeating the use of the lancet, looks well in print, but 
is not nearly so easy to decide upon by the bedside. The touch 
is a sense much more liable to be misled than the eye ; indeed, 
unless it is specially educated, as in blind persons, it is scarcely 
ever trusted to alone. And when not only its obscure impres- 
sions, but the memory of those impressions have to decide im- 
portant points (as when we try to judge if the pulse is weaker 
or stronger than on the previous day), a conscientious man can- 
not but be sensible of the extreme untrustworthiness of the 
reed he leans upon. In addition to this it must be observed 
that we have no mechanical mode of correcting the impressions 
of touch. The estimation of them is like comparing distances 
wthout having been used to measurement, or judging of num- 
bers without having learned to count. 

To reckon the number of beats of the pulse is also open to 
nearly as much fallacy. The mere fact of our examination 
raises it in almost everybody three or four strokes a minute, 
and in persons naturally nervous, or who have some reason un- 
known to us for mental emotion, during our examination the 
rise is much more. Then again morbid conditions, combined 
with the inflammatory state, may depress or increase its rapid- 
ity ; and to take these various conflicting circumstances into 
calculation is a severe exercise of human ingenuity, even if we 
know them all, which in nine times out of ten is not the case. 
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The nomenclature of the phenomena of the pulse is also ex- 
ceedingly defective and vague. This is partly the eflfect, but 
also in a great measure a cause, of the deficiency and vague- 
ness of the information we gain from it. For in all sciences it 
is certain that accuracy of etymology must precede accuracy of 
research. 

If any one doubts of these facts, let him ask half a dozen 
senior medical students to feel on successive days a patient's 
pulse, and set down independently their opinions about it In 
most cases they will be all different, and some directly con- 
trary. 

But in the tongue there are none of these sources of fallacy. 
If it is recorded as rough and white one day in one note-book, 
and in the next is smoother, with a yellowish-brown tinge, or 
drier than before, there can be no mistake about the matter. 
To combine or confirm such information with the changes in 
the pulse is satisfactory ; but should our impressions derived 
from the two sources conflict, I say trust to the tongue, and leave 
the pulse's faint voice unheeded. 

The only really common opening for error is one which can 
hardly be mentioned without a smile. I mean the stain on the 
tongue produced by brown-coloured medicines, liquorice, or the 
like. A hint is enough to prevent this ; it is indeed a ridiculous 
and small thing — unless you happen to neglect it 

There is a certain discrepancy between curative and experi- 
mental observations about bloodletting in inflammation which 
the present state of science does not enable us wholly to recon- 
cile. The blood in inflammation is found to contain more water 
than in the healthy state. ^ Now bloodletting is also found, more 
than anything else, to increase the proportion of water — ^yet 
bloodletting is iudubitabl}' useful in inflammation. Perhaps the 
excess of water is due only to retained aqueous secretions, and 
is a pure addition to the blood, so that there is really a greater 
sum of fluid in the vessels; and by taking away this excess we 
are bringing the system nearer to a normal state, in spile of 
our unfortunately taking away red particles at the same time. 
Perhaps the good conferred by relieving congestion is so great 
as to counterbalance the evil of comparative anaemia. Perhaps 
the restoration of the intermediate circulation of water, by re- 



CHANGES IN PARTS. 247 

Dewing secretion and absorption, is sufficient to weigh against 
the loss of red particles. Perhaps all or none of these sug- 
gestions are correct, but the fact remains indubitable, that vene- 
section reduces inflammation. 

The acute inflammatory state may bo combined with other 
conditions of system, and may introduce its peculiarities into 
them. In the typhoid state especially this is oflen observed, 
which sometimes leads to and sometimes succeeds the inflam- 
matory. With the catarrhal, too, this is sometimes the case, 
but more rarely, the imitation of it which then takes place not 
tending to lead to true inflammation. It is more common for 
periods of inflammation to occur in mucous fluxes, especially 
when at the first the system has not become habituated to them ; 
«nd the continuous irritation of neighbouring local inflamma- 
^on often, too, originates a flux, which may or may not perish 
^hen the cause is removed. Modifications are thus introduced 
Jttto the treatment, and doubtful cases arise where the nicest 
J'i^gment is required to decide which of two opposite courses 
*fc^ould be adopted. 

C The anjemic state. — This condition is exhibited princi- 
^^^lly indeed in the bloodvessels, but it also is indicated by 
^^anges worthy of notice in the epithelium and papillae. At 
^^ early stage the tongue becomes tumid, and has enlarged pa- 
l^ill» over its surface. The epithelium is thick, white, and soft, 
^^^rming indents and furrows over the surface by its quantity ; 
^ut it is easily washed away, and makes the saliva whitish and 
^^paque. There is an unpleasant odour in the breath, probably 
^Vom the large amount of effete epithelium. At a more ad- 
vanced period, the tongue is cleaner and smoother, the epithe- 
lium is small in quantity, not hsiving been formed in proportion 
us it has been shed. The prominent papilla) flatten down, and 
the surface is smooth. The breath is now pleasanter, and 
sometimes is almost like the sweet smell of a cow's mouth. The 
paleness and want of elasticity are however increased, indi- 
cated by the marks of the teeth along the rims and front of the 
organ. 

So far as we can judge, pure anaemia seems to diminish se- 
cretion in the alimentary canal, both as to quantity and power. 
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Sach would be inferred from the appearance of the tongue, and 
such is probably the case. 

The conditions of system indicated by the tongue are such as 
are common in a greater or less degree to the whole alimentary 
tube at the same time. Purely localized derangements are not 
indicated by the organ in question. Thus cancer of the sto- 
mach, or even of the cesophagus, though so severe a disease and 
so near at hand, does not have its presence announced by the 
appearance of the tongue. Still less do localized ulcers of more 
distant viscera, unless there is some general affection of the 
whole mucous tract. 

But yet parts in the immediate neighbourhood of the tongue 
do alter its appearance, and introduce some fallacies into our in- 
ductions, unless care be taken. Sore throat for instance, and 
diseases which especially affect the fauces, such as scarlatina, 
modify the look of the surface, so that it is not a fair index of 
the general state. So do decayed teeth. A proof of the latter 
is easily seen in the circumstance of one side being affected 
with a yellow coat, while the opposite one is free. 

There are two reasons why the tongue should be more coated 
on the side where the teeth are decayed than in other places ; 
first because the chemical decomposition of the particles of food 
in the vacant space keeps up an irritation of the adjoining part; 
and secondly, because if the teeth be tender they are less used 
for chewing on that side, and consequently the epithelium is not 
cleared away by the food in the usual course of mastication. 

We must also take care not to set down as morbid certain 
strange tongues which we occasionally come across, and which 
are in fact congenital peculiarities. Such for instance are deep 
transverse fissures, which may be distinguished from morbid 
fissures by the lining of thin epithelium which is to be found 
in them — hrge papillce, habitually kept clean and rubbed red by 
the friction which their size exposes them to — an Jiabitual/ur, 
which may be observed to differ from the fur of disease by its 
universality and equality — a permanent coating at the back, 
which is to be distinguished from the unhealthy coating by its 
gradual shading off into a normal surface (the yellow opaque 
epithelium of disease lies on an altered membrane, that of 
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health on one of Datural aspect ; and where the diseased epi- 
thelium is rubbed off, the edge is sharp, while the healthy or 
habitually permanent one shades off gradually). 

Accidental circumstances must also not be allowed to inter- 
fere with our judgment of tongues. In the notes which I have 
preserved of persons in robust condition and easy circumstances 
examined for insurance, there is every variety of tongue which 
we are in the habit of associating with chronic disease, and 
many of acute disease, produced in perfect health. Tobacco is 
guilty of a great many of these deceptions, producing in some 
persons who smoke it hot a fur, in others a white coat, and in 
some who spit a great deal an unnaturally clear aspect. I was 
once surprised to see even the orange-brown on a white ground 
of the typhoid state closely represented in a merchant who had 
never been ill, and found that such an appearance is not rare in 
those employed in tea tasting, an occupation in which he had 
been engaged all the morning 

Sjection B. — Changes in the Bloodvessels of the Alimentary 

Canal, 

A diminution in the power of the bloodvessels of the alimen- 
tary canal to absorb matters presented to them, is observed in 
several cases ; 

First^ when the comparative density qftJie blood is lowered; 

Secondly J when its motion is impeded; 

Thirdly^ when its alkalinity is lessened. 

CASE I. 

The increase of water in the blood in chlorosis is the simplest 
ixutanoe of the first; the patient is unable to absorb sufficient 
^wtriment to supply muscular exertion out of the ordinary food, 
Md unless a larger quantity of more nourishing aliments be 
^en, or destruction arrested by alcoholic drinks, she is ex- 
^Uated and made worse by exercise. The more watery blood 
^*n not take in by endosmosis so much as it had been used to, 
•"^d 80 tends to make itself more and more wate^3^ If exhaust- 
'^K agencies are persisted in beyond what are warranted by the 
^txij supply, they contribute still further to aggravate matters. 
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We have frequent instances of this in the extraordinarily rapid 
progress of anoemia in young female servants. The girl per- 
haps is naturally slightly anaemic — she comes to service in 
London, where the absence of sunlight and of stimulating air 
deprive the blood still more of its globules — the place is per- 
haps no harder than she has been accustomed to, but the blood 
takes up less nutriment, and thus the physical exertion which 
formerly kept up the right balance of health now exhausts her 
and becomes overwork — in a month or six weeks she is com- 
pletely laid up in a state of pallor and bloodlessness which it 
would take a year to bring a lady to. 

The watery state of blood which we can see so clearly to exist 
in the universal body, extends of course also to the intestinal 
vessels; so that we can judge by the action of the digestive 
functions in these cases how they are likely to be affected by 
anaemia less openly conspicuous. We know well that in them 
the condition of the whole alimentary canal is that of extreme 
sluggishness, exhibited in various ways. The food remains un- 
altered for a considerable period in the stomach, and oppresses 
the sensations of the epigastrium with a heavy weight, not how* 
ever amounting to actual pain, which commences about half an 
hour after meals. Localized pressure, as with one* or two fin- 
gers, does indeed increase the discomfort, but firm support with 
the whole hand relieves it; as does also warmth, such as a hot 
sponge; thereby showing a difference from ulceration, conges- 
tion, inflammation, or organic lesions, which are made worse 
by all pressure and by heat. As the digestion continues there 
is apt to be palpitation of the heart ; and sometimes the disturb- 
ance to the circulation is so great as to occasion fainting after 
meals, especially if the clothes are tight around the chest. If 
sleep comes on within three or four hour after a full meal there 
is nightmare, and the patient wakes up in excessive alarm from 
the quick beating of the heart. The muscular coat of the 
bowels is too weak to resist being distended with air, and the 
peristaltic motion is so slow that there is constipation to a 
marked degree. 

We find in anaomia a great tendency to congestion after the 
state has lasted some time. The walls of the vessels appear 
weakened and less able to resist the pressure of the blood, in 
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spite even of the diminished force of the latter. These conges- 
tions are local and variable. The place one can see them best 
is in the throat where in chlorotic cases the capillaries are often 
visible, injected with slow-travelling blood, and dilated. And 
in persons who die anaemic, the hypostatic congestion of the 
back part of the lungs and other viscera is familiar to all. We 
find the tome in the stomach and other parts of the alimentary 
canal, and care must be taken, in the rare opportunities we 
liave of studying the morbid anatomy of indigestion, not to 
confuse such a state with inflammation. We must be careful, 
too, not to mistake the effect of remedies. Local bloodletting, 
8uch as cupping or leeches, will often relieve immediately and 
for the time local congestion of the pleura, stitch in the side, 
Mid local congestion of the stomach in anaemic persons, simply 
by emptying the bloodvessels. Because bloodletting is an 
'antiphlogistic," we must not therefore set down the pain it 
cased as inflammatory. 

The same slowness of all the functions of life is attested by 

^* the excretions. The urine contains an extremely small quan- 

"'y of urea or other solid matter ; the faeces consist mainly of 

^"^ undigested debris of food, and are very scanty. The per- 

V^^ation and sebacious secretion are less than usual. The 

*^^lthy moulting therefore of the tissues which opens the way 

7*^ their renewal is arrested, and there is consequently but 

"^^le new matter taken up by the alimentary canal. 

^he general distribution of the anaemic state throughout the 

"^^y, renders the peculiar symptoms excited by it in each se- 

P^i'ate part less distinctive ; yet we can hardly fail to distin- 

KUish in the above familiar description, which are due to the 

*V>mach, and which to the more advanced localities of the di- 

g^tive tube ; and we shall be able to recognize the state of 

5in»raic atony where it occurs in the stomach or in the bowels 

alone, or in both together. 

Remarks on Trecdment, 

It is interesting to watch how mere rest will often restore 
fuch a patient as above described ; a few weeks' quiet in an 
hospital — less time often than it has taken to anaemiate — en- 
abling the balanoe to be recovered. 
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I believe the rest to be of greater importance than the iron, or 
any other remedy which we give, being led to that opinion by 
the much greater rapidity of cure when the patients are in the 
wards than when out-patients. 

In the same way an occasional glass of wine will arrest de- 
struction for the time, and give the continuously diminished 
power of supply an opportunity for restoration. 

A more complicated case is the anaemia of Bright's disease. 
Here it answers no good purpose to arrest, destruction by rest 
and alcohol, for the poisonous agent, urea, is retained in the 
blood, and it is only by the metamorphoses of the tissues that 
it can be worked ofif. 

Iron is in such cases of more importance than rest ; indeed 
absolute rest seems injurious sometimes, and alcohol always; 
but the direct restoration of hsematine to the blood by iron is 
cceieris paribus necessarily beneficial. 

CASE II. 

Diminished rapidity of the bloodstream as a cause of non-ab- 
sorption, is exemplified in congestion of the whole or parts of 
the alimentary canal. This may arise either {A\from irritative 
hypercemia^ or (B) from obstructive diseases of the heart or of the 
liver. 

(A.) The first state is very common as the result of excessive 
stimulating food or drink, acting principally on the first very 
sensitive part they come in contact with, viz., the stomach ; so 
that this organ is rendered for the time incapable of absorbing 
liquids, and of course any solids which require to be rendered 
soluble therein. The food which is eaten, in spite of the ina- 
bility to receive it, acts as a foreign body, and excites pain in 
the nerves of the part, unusual reflex actions, and perhaps even 
inflammation. At all events it keeps up the congestion which 
renders it a foreign body ; for it is natural for blood to flow 
towards the stomach when food is there, and the longer its flow 
is continued the greater grows the congestion and the inability 
to form the natural secretions. This is the acwfc form of hyper- 
semia. Dr. Beaumont had an opportunity of seeing with the 
naked eye this lesion in action on his well-known patient with 
a fistulous opening in the side. He describes the mucous mem- 
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brane of the stomach after a debauch as red, raw, and smooth 
in patches, neither secreting gastric juice nor taking up the vic- 
tuals. These latter lie like a load in the stomach, and by their 
further fermentation much increase the irritation. 

Remarks on Treatment of Irritative Hypercdmia. 

The cure of this temporary condition produced by (we will 
hope) temporary causes lies obviously in abstinence, and in al- 
lowing the vessels of the stomach time to recover and empty 
themselves. 

It seems at first sight inconsistent with the rational mode of 
relief by abstinence to find practically that stimulants will also 
^ve relief, not only to the nervous depression which follows 
excess, but also to the gastric symptoms. " A hair of the dog 
^hat bit him," is as comforting to the stomach of a debauchee as 
it is steadying to his trembling hand. The explanation proba- 
bly is, these agents deaden the morbid sensibility of the nerves 
of the part, and perhaps resuscitate the motion of the peristaltic 
muscles. They postpone the concentration of the whole of the 
natural reaction of the system on the period immediately fol- 
lowing that which originated it; they dilute the punishment 
for the offence over many hours, instead of letting it be endured 
during a few in its full intensity. This doubtless is a relief to a 
weak-minded man, who is intolerant of the consequences of his 
indulgence ; but it is probable that the whole evil effects are in 
the end greater when thus spun out than when they take a nat- 
ural course. 

This irritative hyperaemia may often be seen extending up to 
the throat, making that part red and relaxed. It swells up the 
papillse of the tongue, and produces an unnatural adhesiveness 
of the epithelium, and a disagreeable sensation in the nerves of 
taste. This is the case very often without the sensibility of the 
epigastrium being affected. 

A chronic state closely analogous to this acute one is pro- 
duced sometimes in weakly persons by the incautious use of 
stimulants, either in the shape of medicines or drams, to assist 
their naturally sluggish digestive canal, and by their not allow- 
ing it that rest which it demands at their hands. The congest- 
ed bloodvessels have no time to empty themselves before they 
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are again called into actioD, and bid to work donble tides by a 
hot stimulant. Hence they become permanently dilated, and 
may be seen spread in a red varicose network over the back 
part of the throat, tonsils, and uvula. This state is further 
aggravated by the sluggishness consequent on the languor of 
debility and oppressed digestion, which retards the circulation, 
and of course increases the congestion. 

Many patients too often co-operate with their enemy by 
misplaced ''coddling." Changes of temperature are most 
beneficial by encouraging circulation ; and the guards against 
variations from heat to cold which these people adopt, either 
from false theory or invalid chilliness, are almost always 
injurious. 

In these cases it is very often the state of the throat which is 
most complained of. The unfortunate part is causticed, and 
gargled, and steamed ; the tonsils are excised, and the avula 
cut off; tonics and stimulants are taken to an unlimited amount, 
but with only temporary and partial, if any relief; and the 
more respirators and handkerchiefs are worn, the more fre- 
quently does the sufferer " take cold." If however he is a 
person of strong determination, and has good advice, let him 
not despair of cure: a course of low diet, consisting principally 
of biscuit, cold water, beef tea, and lean meat, a complete 
abandonment of all wrappers and comforters, with abundant 
exercise in cold fresh air, and an avoidance of aU local measures 
whatever, will restore health to him in six or eight weeks, and 
prevent a recurrence of the complaint. 

Delicacy of appearance should not prevent recourse being had 
to this hardening process: for in fact most of the individuals 
who become affected in the above-described manner, exhibit 
such an aspect. They are often reported by non-medical 
friends as consumptive; and indeed without a careful examina- 
tion of the chest it is unwise to pronounce they are not so, as 
their countenance and manner bear a close resemblance to the 
phthisical, and the tickling cough excited by the relaxed uvula 
is very like that which arises from tubercular lungs. When 
however the chest has been found healthy, no timid counsels 
derived from less positive information should prevent the 
adoption of the decided measures above recommended. 
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(B). — Lesions which obstruct the circulation do not invariably 
produce defective digestion ; but where they do so, it is most 
exhibited by the difficulty experienced in absorbing liquids. 
Hence in persons whose portal circulation is sluggish from disease 
either of heart or liver, or simple general debility, there is often 
a continuous distressing ^^ glug-glug^^ in the stomach and intes- 
tines, from the quantity of liquid matter in them churned about 
with the air. Sometimes this excess of liquid causes diarrhoea: 
more often it exists only in the stomach and ilia, and is absorbed 
in the colon. 

Remarks on Treatment of Obstructed Circulation, 

To such persons slops of all kinds produce much more incon- 
venience than solid food ; so that a state of things exactly the 
reverse of the normal is producfed, and aliments are digestible 
in an inverse ratio to their dilution. 

Medicines also, in persons who have a circulation defective 
in this way, often produce no effects, from not being absorbed 
during congestion of the abdominal viscera, which, on that 
congestion being removed, are very active in much smaller 
doses. Sometimes they will lie dormant in the intestinal canal 
till the impediment to their absorption be taken away, and then 
act with great energy. I once gave a patient two grains and a 
balf of elaterium without any evacuation following it; but on 
some leeches being applied to the anus, without any fresh 
medicine being administered, the previously given dose acted 
most powerfully as a hydragogue cathartic. It must have 
laid perdue in the intestines till the opportunity for its 
absorption arose. 

CASE III. 

The alkalinity of the blood has not been comparatively ob- 
served enough for us to say in what diseases it is diminished, 
or if it is increased in any; but the physiological experiments 
detailed in Book I. (pages 24, 25) give reason for believing 
that in perfect health it is at its maximum, and that in that 
state it is a powerful aid to absorption ; for it was shown that 
the phenomena of osmosis exhibit always a greater current from 
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an acid into an alkaline fluid than viae versd, and that the 
strength of the current is in proportion to the alkalinity of the 
attacking fluid. Hence we may conclude, that whenever ob- 
servation does teach us in what conditions the blood is deficient 
in alkali, they will be found to coincide with defective absorp- 
tion and assimilation. 

Section C. — Changes in the Mucus of the Alimentary CandL 

The chronic increase of mucus has already been mentioned 
as a morbid state, associated with changes in the epithelium, 
and faintly indicated by the tongue. When increased in quan- 
tity it is also altered in quality, becoming much more tough and 
adhesive than natural. It is probable that in perfect health 
only just enough is formed to keep the membrane pliant and 
soft, and that a microscopic j|uantity only should be carried 
along with the excretions. When therefore it is abundant, it is 
a foreign body, and acts according to its physical qualities as 
such : it envelopes the food, and impedes the gastric juice from 
freely mixing with it in the stomach ; it gets in the way of its 
contact with the absorbent veins and lymphatics ; and in the 
ilia and in the colon by its slipperiness and elasticity prevents 
the muscles of the gut from duly urging forwards the fsdcal 
mass. Hence we have the food fermenting in the stomach, and 
generating foetid gases and morbid acids, relieving pain, 
indeed, for a certain period after it is swallowed, but by the 
above-mentioned chemical decay producing infinite distress in 
the later periods of digestion, failing to afford nutriment in the 
intestines, and causing alternate constipation, colic, diarrhoea, 
&c., when it gets lower down, making the faeces lumpy, slimy, 
and hard. 

The above-mentioned evils are probably aggravated by the 
naturally alkaline state of the mucus; it must neutralise the 
acid gastric juice as poured out from the membrane, at the same 
time that it is indirectly causing the generation of acetic and 
other acids of decomposition in the interior of the alimentary 
mass ; so that we have decay instead of digestion : and it must 
make the contents of the intestines more alkaline instead of less 
alkaline than the blood, and so obstruct osmosis.* 

oSee pp.20, 21, in Book I. 
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Bat such physical agencies do not operate equally on all 
forms of aliment. The albuminoid matters must be most 
affected, as was shown in the dogs operated upon by Drs. Bid- 
der and Schmidt, where, if digestion of albumen was prevented 
by arresting the gastric juice, foetid decay took place.^ Sul- 
phuretted hydrogen is consequently produced in the intestines 
in excess, and great depression of vital energy arises, with 
great discomfort — in fact, partial poisoning by that deleterious 
agent. 

Of other articles of diet, fat would be little impeded in its 
absorption, indeed it would be perhaps rather assisted by sapo- 
nification in the alkaline mucus. We find, consequently, that 
the subjects of gastric mucous fiux, though they show by their 
paleness and anaemia very often the want of proper nitrogenous 
food, are generally not emaciated ; the adipose tissue is well 
supplied, nay sometimes they are troubled with inconvenient 
obesity. But though it appears to be absorbed, yet fat in ex- 
cess causes distress by becoming rancid when it is so long de- 
layed in the alimentary canal, and often when in lumps becomes 
enveloped in mucus, and remaining undissolved is passed in this 
state from the bowels. 

Starchy and saccharine foods in moderation can be digested, 
if allowed to take their time, and do not cause so much incon- 
venience by their decomposition ; but unfortunately they re- 
quire to be eaten in such quantities, to supply sufficient nutriment, 
that their mere bulk is an objection to their use. If too, they 
are mixed with albuminoid substances, they are apt to have fer- 
mentation set up sooner than they otherwise would, and so to 
add very much to the amount of chemical decay. 

The alimentary mass lying long undiminished in the sto- 
mach, instead of having its external parts continuously softened 
and wiped away by the peristaltic wave,t is an unnatural weight 
for the organ to bear, and it rebels : refiex action is often caused, 
and the burden rejected by vomiting. If much mucus is thrown 
up, and soon after a meal, the rejecta are often alkaline; but if 
they have delayed long, fermentation has often taken place, and 
the teeth are edged, and the room filled with an intense smell 
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of acetic acid. Sometimes the vomited matters are soar, bat 
still with lamps of alkaline mucus floating in them. 

Sometimes the mucus is so sticky and tough that it cannot be 
ejected by ordinary vomiting, and then we have thrown up only 
acid fermented food ; and the peristaltic motion of the canal is 
incapable also of carrying it forwards : so that it is very apt to 
remain fixed in various parts of the stomach and bowels, and 
then often affords a home to a variety of living germs, animal 
and vegetable. The curious mould, recently named " sarcina 
ventricuKj^^ takes up its abode in the stomach, propagates on the 
surface of the mucus,^ and fills the fermenting contents of tbe 
organ with its quickly growing germs ; or the solitary " round 
worm!^ is enabled to retain a position, and maintain itself on the 
ingested food. 

In the same mucus in the intestines also appear worms of 
several sorts. These parasites are not in themselves a disease, 
but at first the products of disease, and secondarily sometimes 
the cause of further phenomena. The excretions even of the 
most healthy persons frequently contain them, without any in- 
convenience having been produced. It is only when, from the 
amount of tough mucus, they have been enabled to retain their 
position long enough to arrive at maturity, and leave their eggs 
behind them, and to convert the dead smooth slime into an irri- 
tating mass of life, that they are of any consequence. 

All questions connected with parasites are so dependent on 
the part in which they are generated, that they would require 
to be repeated if any generalities were here introduced, and 
they had better be deferred to a future page. 

« 

o It is not often that an opportunity occurs of seeing a case of gastric catarrh 
after death, but one such wo had at St. Mary's Hospital, last year. A girl Of 
tliirtecn died under my care with enlarged heart, having previously suffered with 
the symptoms above detailed. She vomited frequently, and no sarcina were to 
be found during life. In the stomach after death they were seen in abundance, 
adhering strongly to the surface of a thick layer qf stringy mucus. The stomach was 
otherwise healthy, gastric glands and all. 
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Section D. — Changes in the Water circulating Uirough the Mucous 

Membrane, 

The great importance and the extent of the intermediate circu* 
lation of water through the mucous membrane of the alimentary 
tube has be6n largely insisted upon in the First Book (Chap. IL, 
Part L, Section D). Alterations, then, in its quantity may be 
inferred to be of considerable consequence. 

In the typhoid or febrile adynamic state we find secretion 
diminished at the same time with absorption. In some places 
it is diminished in a greater degree than absorption ; so that, 
evaporation being superadded, a dryness of membrane ensues 
(page 238) : such is the case in the mouth. But where evapo- 
ration does not take place, as in the ilia, a serous transudation 
is found, which surpasses the ability of the debilitated absorp- 
tion to remove, and so diarrhoea ensues. A general idea of the 
aqueous circulation in the typhoid state would represent it as 
diminished or obstructed in both directions, both going in and 
coming out of the membrane, but that its place in the outward 
course is partly occupied by a morbid serous transudation from 
the bloodvessels, which not being reabsorbed, constitutes the 
diarrhoea so characteristic of this state. 

It is obvious that under these circumstances digestion must 

\)e very much impeded, even in the case of those victuals or 

drugs which can be immediately received by osmosis into the 

Teins ; but that in the case of albuminous and other substances, 

which require modification by peculiar secretions, it is all but 

annulled. 

The administration of diluents by the mouth supplies in 
some degree, though of course in an imperfect manner, the de- 
ficiency. It is water that you^ ofier to the stomach and intes- 
tines, as a possible means of carrying in some nutriment to the 
system ; but it is not saliva, gastric juice, or bile, with their 
peculiar solvent powers. 

The state of things in congestion, or obstructed circulation, 
is different. Here secretion is but little affected, and in conse- 
quence there is plenty of water poured out ; but its reception 
back again is interfered with by the sluggish bloodvessels. 
Diluents therefore cause distress, especially in the upper por- 



260 CHANGES IK PABT8. 

tions of the intestiDal canal, where the congestion is usually 
most predominant. 

In pure anaemia the aqueous circulation does not appear to 
be interfered with. The secretions are abundant in respect of 
this great constituent ; but yet they are deficient in the solvent 
properties they ought to possess : at all events, they seem to 
act as solvents with diminished energy. Watery drinks are not 
therefore to be commended, unless it should appear that the 
quantity of secretion is deficient in the alimentary canal in 
quantity as well as in quality. The best test of the latter pro- 
position is the examination of the belly : should there be fre- 
quent '^ glugging" noises on motion, or gurgling perceived on 
pressure, or a continuous churning as of soap-suds heard with the 
stethoscope, there is an excess of unabsorbed water rather than 
a deficiency, and an addition to it is unadvisable. Should these 
signs be absent, diluents may be likely to agree. 

The examination of the stools does not give sufficiently accu- 
rate information concerning the quantity of water lying loose 
in the intestines ; often, when there is positive evidence of an 
excess, the faeces are rare, hard and concentrated. The fact is, 
that during their retention in the colon absorption goes on con- 
tinuously ; and thus their concentration is very much depen- 
dent on the length of time they have been in the lower bowel. 
An experimental proof of this may be obtained by taking a 
saline purgative, and resisting, by strong voluntary efforts, the 
inclination to void the results. In a short time the inclination 
goes o£f, again to return when a further collection of fiaid has 
come down. If it is resisted continuously till the flow of liquid 
matters from the upper parts has ceased, no diarrhoeic stools at 
all result, the whole being concentrated down, by absorption, 
to the ordinary consistency. If then there is a morbid contract- 
ility of the sphincter ani and rectum, as is very commonly the 
case in the anaemia of the female sex, the stools may be hard, 
though the bowels are overstocked with free liquid. 

s In catarrhs the increase of secretion causes the outgoing of a 
quantity of water greater than ordinary ; and, at the same time 
this is mixed with so much adhesive mucus that it cannot be 
freely reabsorbed. Diluents are therefore required to supply the 
deficiency which arises in the circulation. 
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Where there is a retention in the system of some solid result 
of deoomposition of the tissues, which ought to be discharged — 
as for example, in Bright's disease or urssmia, cachexia, ple- 
thora, jaundice, rheumatism, gout — it should be our endeavour 
to make the outgoing current exceed the ingoing as much as 
possible, in order that it may carry out with it the retained mat- 
ters. Where a gaseous matter is retained in the system, as car- 
bonic acid in asphyxia and cyanosis (which I name as types of 
the acute and chronic retention), it may be doubtful how far 
the watery excretions help to relieve, for the main obstruction 
is in the gaseous department of the lungs. Moreover, it has 
before been pointed out that, in the chronic examples at least 
of this state, as in cyanosis from diseased heart, there is a diffi- 
culty in the absorption of liquids, which throws any excess 
loose upon the intestines, to their great inconvenience. 

The amount of water taken in and given out of the body, 
that is the general circulation of fluid in which the body forms 
part of the whole system of nature,^ was shown in the First 
fiook, to determine the amount of moulting or metamorphosis 
of the tissues ; and upon the amount of metamorphosis if there 
18 a full supply of new matarial, depends the perfection of 
life-t In a healthy body, then it cannot be imagined that 
the amount of water and of metamorphosis could be excessive. 

But there are imperfect states in which a proper supply of 
new material cannot be furnished, such as mechanical impedi- 
ments to nutrition ; and others where the discharge of material 
18 already equal to any supply that can be afforded, as phthisis, 
suppuration, diabetes, colliquative diarrhoea. In these it is 
desirable to limit the amount of water passing through the 
body, to make it less than natural, in order to be in harmony 
with already existing unnatural conditions. 

liisumS of Remarks on TreatmenL 

To resume the practical deductions : aqueous food and drink 
in abundance is beneficial in the typhoid adynamic state ; in 
anaemia where the portal circulation is free and water easily 
absorbed ; in catarrhs, and in diseases where the products of 

« See p. S7. t S^ P* 1^- 
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destructive metamorphosis are retained, snch as Bright's disease, 
rheumatism, gout, jaundice. It is injurious in obstructive dis- 
eases of the portal circulation, such as lesions of the heart and 
liver; in anaemia where there is an impediment to the free 
absorption of water ; and in morbid states where the destruct- 
ive metamorphosis not actually in excess compared with its 
healthy amount (nay, even perhaps deficient), is yet in excess 
when the condition of the other functions of the body is taken 
into consideration ; as for instance in phthisis, suppuration, &c., 
where the outgoing is already too great, and in mechanical 
impediments to nutrition, where the supply cannot be sufficient 

Skttion E. — Morbid Affections of the Digestion traceable to 

Nervous Influence. 

For mental emotions to exhibit great power over various parts 
of the digestive canal is not morbid, but strictly physiological. 
Nobody asks to be cured of losing his appetite when he hears of 
the death of a dear friend ; of being nauseated when he stum- 
bles suddenly on a capital execution ; or of missing his daily 
evacuation during an anxious canvass for a public appointment. 
Sometimes the excess of sensitiveness amounts to a very incon- 
venient idiosyncrasy, and never more so than when agreeable 
emotions which we do not like missing produce uncomfortable 
results. An occasional patient of mine, of good constitution, 
passionately fond of dancing, tells me that on first "coming 
out" she never went to a ball without being obliged to retire 
several times early in the evening to vomit. The symptoms 
were quite independent of dancing or not dancing, or of the 
contents of the stomach, except that they were accompanied by 
more straining when it was empty. I do not however suppose 
that there is any way of escaping such inconvenient peculiari- 
ties, besides the avoidance of the circumstances which call them 
into play. 

More protracted psychical agencies produce more chronic 
morbid conditions. The common character of anxiety includes 
the majority of these mental causes. Ambition, household 
cares, commercial speculation, deferred hope, secret love, and 
so on, act in a similar way. But there are others where violent 
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tension of the mind alone allies them to the above named feel- 
ing. Such for example is excessive intellectual exertion for its 
own sake, deep thought on abstract dogmas of theology, on 
pore science, &c. Something between the two are the laborious 
strainings of second-rate literati writing against time, than which 
nothing is more exhaustive to the powers. There are perhaps 
fto beings in the universe who suffer so much from indigestion, 
te unhappy periodical writers forced to spin their brain-web 
over a given space by a given hour — aranearum more ex sefila 
giignunt — and are scarce able to derive nutriment from the 
bread they get, having used up their capital of nervous power 
in getting it 

The deficiency of the natural distractions of the mind by the 
farying objects around is a fertile source of derangement of 
digestion. The most obstinate cases of dyspepsia I ever saw 
fere 'two blind dispensary patients, whose whole thoughts, 
withdrawn from outward things, seemed concentrated in their 
abdominal viscera. Physical blindness and complete abstrac- 
<on of thought are not very different from one another in their 
Batore and effects. 

All forms of derangement of digestion are capable of owing 
fibeir origin to mental agencies ; but I have observed in them, 
irben derived from this source, one common peculiarity — 
mamely, that the nervous susceptibility of the parts affected is 
^yond all proportion to the visible phenomena : the pair is 
ttuch greater than the lesion of function. Excessive weight at 
Ijhe epigastrium and distension is felt after a meal, but the ab- 
domen is not fuller than natural, nor does digestion seem much 
longer about than in ordinary individuals. Or there is great 
beartbum, but no acorous eructations or water-brash. Some- 
times uncomfortable sensations are experienced during the whole 
of digestion ; and patients will insist upon it that they can feel 
with their bowels the food and medicine undergoing all the na- 
tural changes thoughout their pa^^sage. This latter anatomical 
ftccuracy, however, I believe, to be a flight of imagination; for 
I never heard of it except in educated persons who had read 
books of physiology, and its full development is to be found in 
medical men. Hospital patients never feel a meal grinding 
round the circle of their stomach, oozing through the pylorus, 
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or passing the ilio-csecal valve ; nor do thej describe the melting 
of pills, the absorption of draughts, &c., nor undergo the thoa- 
sand and one miseries so graphically delineated as experienoed 
in his own person by Dr. Barras.* Nevertheless thej do feel 
pains as long and severe, but said be situated more vaguely in 
the belly at large. 

Though capable of being associated with and perhaps leading 
to other disorders of the digestive organs, this morbid senaibi 
lity frequently exists alone. The peculiarity of such cases is 
that instead of the action of the canal being torpid, the passage 
of the victuals slow, and the bowels constipated (as they are 
apt to be in most derangements except the inflammatory), here 
where the sensibility is alone augmented, an increased rapidity 
is exhibited ; the stomach is soon emptied, and the alimentary 
mass arrives too early at the colon, whence there is an imme- 
diate tendency to expel it in a semi-liquid state, constituting a 
sort of diarrhoea. It is, however, usually not difficult to resist 
this tendency, and to keep the faecal matters till they have be- 
come more solid. Besistance to the tendency seems not only to 
retain the contents of the colon, but to prevent the bowels firom 
emptying themselves too soon ; for on the stools being passed 
the next day, there is no excess of undigested matters in them ; 
whereas if the inclination is yielded to, the food is found almost 
in the same condition as when eaten. 

Occurring alone, exalted sensibility of the digestive canal 
will almost always be found to have originated in mental 
causes. But it may be associated with, or superadded to anae- 
mia, atony, or deficient muscular action ; sometimes also to 
mucous flux and to water-brash ; and then it may arise, as they 
do, from purely bodily sources. These are such as will here- 
afler be discussed as the causes of the aforesaid maladies in se- 
veral situations. 

It not unfrequently alternates with neuralgic pains of other 
parts, hysterical affections, brow ague, tooth-ache, tic-doulou- 
reux ; and sometimes seems to owe its origin to pain fi*om 
organic structural causes, such as disease of the bladder, stone, 
stricture, dysmenorrhoea, chronic gout. But I question whether 

o Traitf tur U» Gadralgie». 
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in theae latter instances the mental anxiety may net be in a 
chief measure the agent in the production of the nervous com- 
plaint of the intestinal canal, as it does not come on without 
the patients are reduced to a weak anadmio condition. 



Section F, — Morbid Affections of the Muscular Coat of the AH- 

mentary Canal. 

There can be no general remarks on the derangements of the 
▼oluntaiy and semi-voluntary muscles which govern the en- 
trances and exits of the digestive tube, because they are so 
different in dijSerent parts. What is to be said will be reserved 
for the several localities where their duties are exercised. 

The peristaltic motion of the muscular coat is liable to the 
following disturbances : — 

I. It may be too weak for its work. 

II. It may be arrested for a short distance by an organic 
change in the walls of the tube. 

HI. It may be completely stopped by mental emotion. 

Debility of the muscles may be a consequence of anaemia, 
Ae watery blood not sufficiently stimulating the fibrous tissue 
to contraction. In general anaemia we always find the stomach, 
sinall intestines, and colon sluggish and unequal to carry on 
tty but very light duties. And the same happens in many 
^^ses of indigestion where there is not indeed general anaemia, 
but such a want of tone in the alimentary canal as justifies the 
Assumption of a similar local condition. Such a state of things 
^ a very usual accompaniment of other lesions of the mucous 
luexnbranei of acute catarrh, of chronic mucous fiux, of mechani- 
<^^ congestion in visceral degeneration, &c. The most effectual 
D^eans of relief are certainly not active purgatives. They in- 
O-eed empty out by a violent effort the whole canal, but a reac- 
tion of constipation follows the weariness of nerve and muscle 
mduced by this effort. What we want is a better stimulant for 
tne muscles and nerves, and we can give that permanently only 
^y increasing the vitality of the blood in the abdominal vessels, 
*^t is to say, getting rid of the old effete blood, and forming 
^^w blood quicker. The first object is accomplished by medi- 



266 CHANGES IN PABTS. 

cines capable of augmenting gradually and permanently the 
metamorphosed matter moulted by the stools ; which we find in 
aloes combined with small alternate doses of mercury. The 
formation of new blood is promoted by iron better than any- 
thing else. When the cure has once commenced, then sulphuric 
acid, bark, gentian, and other bitters increase the appetite and 
the power of digesting food, but I do not find them answer so 
well at the beginning of the treatment as aloetic pills, with half 
a grain or a grain of grey powder, given each night, to act 
quietly on the whole system during the hours of repose, and a 
teaspoonful of steel wine after every meal. 

Debility of the muscles may be relative, not absolute. That 
is to say, the work given them to do may be excessive. This 
is the case when the stomach is over-distended ; the circulai 
fibres act at a disadvantage, just as in paralysis of the bladder 
from retention of urine. In a healthy person nature relievea 
herself by vomiting, but in the weakly person serious injury 
may be done by overloading the stomach. And it must be re- 
membered that in atonic dyspepsia a comparative state of de- 
bility exists ; the organ cannot bear a meal which would be 
nothing extraordinary to a robust man ; and consequently food 
must be taken in smaller quantities and at shorter intervals 
than in health. 

Is the peristaltic wave ever too strong for its work as well as 
too weak ? That is to say in fact, is diarrhoea, or the too rapid 
passage of the contents of the alimentary canal, to be referred 
to excess of action ? I confess when I see this action mosi 
commonly produced by ulceration, inflammation, and othei 
causes which generally arrest muscular motion, I am loath tc 
suppose that the peristaltic wave is increased in power undei 
such circumstances. I believe a more powerful motive caus( 
in diarrhoea to be a deficiency of absorption, and a consequen 
proportionate excess of fluid secretion, which the force of gra 
vity and a peristaltic wave of an irregular weak character al 
lows to proceed over fast. All evidence seems against the sup 
position that the bowels are in a state of tonic contraction.* 

o The question of an/i-peristaltic movements ought perhaps here to be aUude 
to, but to prevent repetition, and for convenience, it is delayed to a later part c 
the volume, and will be found in Chapter IV. Part II. §1. of this Book. 
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Section G. — Changes in the Media of Solution^ and General 

Remarks, 

The principal common property possessed by the media for 
ike solution of substances submitted to the alimentary canal, 
is their containing a large quantity of water. The alterations 
in that have however been spoken of a few pages back, and 
will again he alluded to in special departments. 

It is a proof of the close connexion between physiology and 
pathology, to observe that both are equally dark and deficient 
on the same pointa Comments have been made in the First 
Book on the varying and untrustworthy statements made by 
chemists concerning the healthy condition of these juices now 
under discussion : just the same obscurity broods over the vari- 
itions they must of course exhibit in disease. It may be no- 
ticed in the succeeding pages, that our knowledge of these de- 
viatioDsfrom the normal condition is nearly limited to excess 
or defect in their quantity, that is to say, to their aqueous 
contents. 



The general indications of the deficiencies in the working 
order of the alimentary mucous membrane sketched out in 
tke preceding pages, may occur coincidentally with all kinds 
of anatomical lesions of the membrane itself, of the glands 
wpplementary to it, or of distinct distant organs. They give 
tints how the diseases arising out of a compound of the phe- 
nomena of the local disorganizations with the general condition 
^V be alleviated, and are therefore of value as introducing 
modifications of treatment. It is true our choice of treatment 
ninst not be based on them alone ; and sometimes the specially 
^ccted organ is of such importance that the general symptoms 
Wi^t be neglected for a time. But still they must never en- 
^fely be lost sight of. 

ft must be remembered that it is through the digestive canal 
™t we aim by our drugs at curing these local lesions ; and 
that to take no notice of its state is to be careless about the 
g^tes through which we hope to enter the enemy's stronghold. 
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I would urge, therefore, attention to these indications as the 
chief guide to rational treatment in diseases, not only of the ali- 
mentary canal, but of all other parts whatsoever, believing it to 
be the main element of success in our endeavours to modify by 
artificial means the course of morbid processes. 

I am the more anxious to print these last few sentences, 
because, from the habit of studying pathology principally in 
the dead body, and naming as diseases only those phenomena 
which are capable of being put up in a museum, men come to 
consider the- permanently altered, perhaps incurably altered 
part as the chief thing to be thought about in treatment. They 
aim their drugs at the lungs in pulmonary consumption, at the 
kidneys in Bright's disease, and are then surprised at most dis- 
cordant ejBTects following the same medicine in two consecutive 
instances: not recognising that the state of the alimentaiy 
canal and its functions was different in the two, and hence that 
different, perhaps opposite, results followed their treatment 
Yet, as it is the alimentary canal alone which can supply the 
nutriment or medicines to the lungs or kidneys, and through 
whose original vagaries in supplying nutriment or medicines 
the lungs or kidneys have in two-thirds of the cases become dis- 
eased, to pass it over would seem to an unprejudiced mind a 
most irrational proceeding. 



CHAPTER III. 

ON MORBID BTATEB OP THE MOTTTH AND GULLET WHICH AFFECT DIGESh 

TION. 

The viloe of observations on the appearance of the tongue and 
&aces, as indications of the condition of the rest of the digest- 
ive membrane, has been already amply pointed out, but it can- 
not be said that these parts have any important influence them- 
lelves over the future absorption of the food. In sore throats 
tmlj the appetite is lost, there is nausea and vomiting, and in 
other ways nutrition is shown to be affected ; but there is rea- 
son to believe that these symptoms arise from the stomach being 
^ a condition analogous to that of the throat. Indeed the 
unhealthy contents of the matters vomited and of the stools 

'Qfllciendy indicate that fact. 
The principal deficiencies in the mouth and oesophagus which 

^fl^ect digestion are, first, mechanicaJ impediments ; secondly, de- 
•/^<j in the secretion of saliva; and thirdly, the obscure condition 

^^^ed heartburn. 

I. — Mechanical. 

Chewing. — The deficient chewing of the food injures diges- 
tion, partly by not sufficiently dividing it so as to enable each 
portion to arrive at the digestive membrane, and partly by not 
^torating it with the saliva. Albuminoid substances suffer 
principally from want of division, starches from non-saturation 
with saliva as well. For so that the former are capable of being 
completely penetrated by the gastric fluid, their admixture 
irith the secretions of the mouth is of small importance ; while 
the latter, if not converted into sugar by the saliva, have to 
wait till they meet the pancreatic juice for that first condition 
of solution. It may be observed, that carnivorous animals bolt 
their food in large lumps, without apparently suffering incon- 
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venience ; while vegetable feeders prepare it for the stomach 
bj a long course of mastication, and in some cases by rs-masti- 
cation after soaking in the first receptacle. 

Hence it is much easier to supply the place of chewing by 
mechanical preparation in animal food than in vegetable. We 
can grind things small, but we cannot make an artificial saliva. 
Kitchen science may prepare the former for the stomach, bat 
not the latter. Indeed, the cooking of starchy foods for weak 
stomachs often makes them more indigestible, by redacing 
them from a solid to a fluid form, and thus enabling them to be 
swallowed without that manipulation in the mouth which elicita 
a flow of its secretions. The best form in which starch can be 
taken is one in which the envelope of the granule has been rup- 
tured by heat, and the whole mass made light so as to be capable 
hy mastication, of being broken up and fermented equally b; 
fluids, but not capable of skipping over the salivary admixture, 
and being swallowed without mastication. Such are good stale 
bread, mealy, well-boiled potatoes, thoroughly cooked cabbages: 
such are not new rolls, waxy potatoes, &c., which mastication 
merely makes into small, solid, tough lumps; or gruel, sago, 
and other slops, which annoy the dyspeptic, though so often 
forced upon him by his female friends. 

Defective mastication, as a cause of bad digestion, arises most 
commonly from teeth being absolutely wanting. This may be 
ascertained by a review of the mouth. Sometimes it is from 
tenderness, without absolute deficiency or rottenness ; and the 
tenderness is sometimes so slight as not especially to have 
aroused the attention of the patient : so that it is not mentioned, 
or even perhaps denied. The best guide to our suspicions oF 
this state of things is to observe that one side of the tongue or 
throat retains its opaque epithelium — is " coated ;" while th^ 
other is scraped clean : the coated side is the one where th^ 
mastication is imperfect. Mechanical rectification by a dentisfl 
is of course the treatment indicated. 

Swallowing. — The action of the throat in swallowing is inter - 
fered with by disorders which cause pain, as well as by thos^ 
which offer a mechanical impediment to the muscles — by super^ 
ficial ulceration, congestion, catarrh, &c. — as well as by dee^ 
ulceration and cancer. The interference, however, has no i 
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flaenoe over the subsequent process of digestion, and is a very 
small part of the diseases in which it is manifested — ^^pars est 
minma ipsa suC^ — so farther notice about it is not required. 

The gullet is less sensitive, and only such lesions as actually 
prevent the free motion of the muscles cause difficulty in the 
later period of swallowing. Superficial ulceration of the 
oesophagus I have seen several times in the dead body, without 
anj symptoms having arisen from it during life ; and doubtless 
we should find it oftener if we were more in the habit of exam- 
ining that part. 

Structural diseases of the oesophagus are often accompanied 
by vomiting. This is sometimes vaguely attributed to " irri- 
tation ]^ and when it occurs the parts are said to be *' irrita- 
ble," and when it is absent they are " not irritable." The fact 
is, it arises from the paralysis of the muscular parts, in conse- 
quence of their partial destruction, and its presence or absence 
is dependent on the position and extent of the part affected. 
By referring back to the experiments on dogs of Drs. Bidder 
and Schmidt, detailed in the First Book, it will be seen that 
division of the pneumogastric nerve caused paralysis of the 
gullet and constant vomiting, the stomach remaining unmdved.* 
In &ct, it appears that where the natural propulsive motion of 
the oesophagus is wanting, and the matter swallowed cannot 
proceed in a continuous course, their detention causes the mus- 
cles accessory to vomiting to act, and the mass is thrown up- 
wards. Hence we have vomiting in cases where the tube is 
Mmply deficient in muscular power, as in central cerebral 
lesions; in dilitation, or hernia of the tube; sometimes even 
in simple local weakness or general faintness. The practical 
inference is, that where there is difficulty of swallowing and 
▼omiting, it is no proof positive that organic lesion of the 
(ttophagus exists. 

Generally the ejected matters consist simply of the food 
which has not passed through the cardia; but sometimes the re- 
versed efforts draw up some of the contents of the stomach, and 
then they may be acid, and the observer may be led to infer 
that there is gastric disease, which diagnosis turns out after- 

o See pp. 40, 41. 
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wards to be incorrect. A more carefal scratiny will prevent 
this error, for it will rarely occur that the vomiting from oeso- 
phageal lesion is acid on every occasion, and the absence of 
acidity only once should lead to suspicion of the matters not 
coming from the stomach. 

Bemarka en Treatment 

When structural injury, whether simple ulceration or malig- 
nant destruction of the oesophagus has got to the point of pro- 
ducing symptoms, it has advanced too far for any cure to be 
possible. Yet careful observation of such cases may often 
enable us to be of great use in alleviating pain and prolonging 
life. We may arrange diet and medicine in a way to render it 
possible to take food enough to support nature and to make 
existence bearable. 

From its toughness and capability for rough work during 
health, one would not have guessed how fanciful the oesophagus 
is in disease. Its morbid idiosyncrasies surprise us ; it rejects 
by vomiting one food, and accepts without repugnance another, 
which in health would have gone down with exactly the same 
ease or want of ease. I have observed, though I cannot in any 
way explain the fact, that substances acceptable to the weak 
stomach, especially to an ulcerated surface of it, are often car- 
ried down with facility by the sore oesophagus ; whilst those 
which the dyspeptic knows well disagree, are equally obnoxious 
to the injured gullet. The addition of lime-water to milk 
makes it easier to swallow, just as it makes it easier to bear in 
the stomach; cocoa passes with more facility than tea; oil, in 
spite of the mechanical lubrication of its consistence, is rebelled 
against; whilst the same medicines which still pain in the 
epigastrium, and enable the gastric motions to go on, such as 
prussic acid, alkalies, and particularly trisnitrate of bismuth, 
blunt also the oversensibility of the oesophagus, and make it 
capable of performing its duties.* I would call the attention 

^ I was particularly struck witk this in a case of simple ulcer of the oesopha- 
gus under my care, which afterwards proved fatal by peforating the pericardium: 
by taking first a dose of trisnitrate of bismuth, the poor girl was enabled to 
swallow food at a stage of the disease when deglutition was imposBible otherwise. 
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of all who have to treat oesophageal lesions to these facts, for 
the*jadicious observance of them will often enable great allevi- 
ation to be brought to the heartrending distress of the poor 
patient 

Where simple paralysis occurs without a sore surface, or 
where the obstruction consists of a pouch formed by an hernial 
state of the tube, the chemical nature of the victuals seems to 
make no dijSerence, but their mechanical structure is of some 
importance : small quantities of fluids, taken in sips, seem to 
trickle down, lubricate the passage, and assist the swallowing ; 
while large draughts must be avoided, for they get into the 
pouch, or distend the paralysed tube, and cause vomiting quite 
as much as a solid meal. 

IL — Morbid States of Salivary Secretion. 

Saliva is poured out from so many parts, that serious injury 
would not be likely to happen even if one source was quite im- 
peded. Besides which, the glands which furnish it possess a 
great power of accomodating themselves to considerable change 
of circumstances, so that many of those addicted to the nause- 
ous habit of spitting do not seem to suffer from it. Others, how- 
ever, less robust do suffer, and I feel no doubt that the loss of 
Baliva has something to do with their ailments. Dr. Frerichs, 
in his experiments on saliva made on his own person, experi- 
enced an oppression in the epigastrium, and loss of appetite ; 
mnd Dr. Wright in secreting 260 grammes of saliva in a week, 
lost eleven pounds in weight.* It seems however that in the 
case of tobacco-smoking this loss is a less evil than the inges- 
tion of the narcotic juice, for those who spit are less dyspeptic 
than those who do not 

In the typhous adynamic condition the deficiency of saliva is 
shown by the parched lips and mucous membrane, the cracked 
brown tongue, and the thick sordes which there is no natural 
secretion to wash away. The deficiency gives us a warning not 
to trust for nutriment to starchy food during this state of things; 
it cannot be converted into a soluble substance, and therefore 
passes through the bowels unabsorbed. Whether gruel, arrow- 

* Lanett, 1S48. 
10 
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root, sago, &c., are of use in shielding the mucous membrane 
from acrid juices, by taking the place of the mucus with their 
slimy texture is another point : I am inclined to think they are 
of some advantage in the upper parts of the alimentary canal ; 
but supporters of life they cannot be considered. The most 
valuable part of their contents is the water they are boiled in, 
and the wine, sugar, and spices with which good housewives 
flavour them. The question we have to ask ourselves in dis- 
cussing the propriety of starchy foods in individual cases of low 
fever is, whether we wish or not to have some slimy unabsorb- 
able matter in the stomach, and whether time can be afforded 
for supplying the patient with a food of inferior use to him. It 
must be remembered that the constant feeding without appe- 
tite is a serious distress to the sick person, and where great 
disinclinaiioQ to swallow anything exists, it is of importance not 
to waste time and opportunities in giving the less useful food, 
for fear the absolutely necessary should be refused. In all such 
cases the state of the mouth and the salivary secretion is a good 
guide to the practitioner in the choice of diet. 

III. — Heartburn and Waier-brash. 

"Heartburn" consists of a painful sensation of heat running 
up in paroxysms from the pit of the stomach to the fauces. 
When the same sensation is accompanied by the ejection of a 
watery fluid, it is called "|)yrow," or " water-brash." 

There is every reason to believe that the last-named liquid 
does not come, as used to be represented, from the stomach, but 
from the glands at the bottom of the oesophagus. For in the 
first place, when thrown up without much effort, it is alkaline; 
and only when there is sufficient heaving to eject some of the 
contents of the stomach, does it present an acid reaction. Se- 
condly, it exhibits in the microscope the same appearance as 
saliva, containing the scales of pavement epithelium which line 
the mouth and oesophagus. It possesses, too, the power of 
turning starch into sugar, and gives evidence of the presence of 
sulphocyanide of potassium by its reddening action on the 
protosalts of iron.* Now the resemblance of the oesophageal 

o Lehmann, Phyi. OkemiCf U., 181. '' Erbroohenes/' 
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cardiac glands to the salivary glands is stated to be very close,* 
while the gastric glands are quite different ; and as it may rea- 
sonably be assumed from analogy more likely that similar 
glands form similar secretions, than that diverse glands form 
similar secretions, the attribution of the fluid in question to the 
lower part of the gullet is an obvious conclusion. 

The probable rcUionale of its collection in the considerable 
amount which is thrown up in attacks of water-brash, is this : 
that from some preternatural irritation of the stomach, such as 
the persistence of food in it, the collection of mucus, or morbid 
sensitiveness of the nerves, the same salivary secretion in the 
gullet which ordinarily accompanies meals continues afterwards, 
and is prevented from proceeding downwards by an irritated 
constriction of the muscular tube. After a time it is ejected, 
and the result is attained by that easy reversed action which is 
observed in the oesophagus, as distinguished from the severe 
strain of emptying the stomach by vomiting : and hence we 
have the easy eructation of mild fluid constituting an attack of 
the symptom in question. 

Water-brash may occur at all hours of the day ; but in its 
purest and most distinct form of an eructation of limpid fluid, 
the morning, when the stomach is emptiest, is the most usual 
time for it ; at other times it is very commonly mixed with the 
acid gastric secretion. 

The above explanation refers, in short, water-brash to a 
apasm of the GBsophagus detaining the saliva from proceeding 
into the stomach, which is enabled during the absence of food 
to coUeot that secretion in considerable quantities, and throw it 
up by a simple reversed muscular action. 

A morbid sensibility accompanying spasm, and running in 
the same direction, constitutes the '* heart-burn," which occurs 
along with water-brash. It must not however be supposed that 
it is any acrid, alkaline, or acid quality of the fluid ejected that 
causes the pain. A simple evidence of this is exhibited by 
getting the patient to swallow again the fluid which rises into 
the mouth* Of course if it was capable of giving pain by its 
cbemi calconstitution, it would do so in going down as well as 

• Kolliker, MikroAcp. AntU., § 157. 
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in coming up. But nothing of the sort is experienced, and it 
excites as little discomfort as saliva in its downward course. 
Besides which, heartburn occurs without water-brash ; indeed, 
it is by far most commonly dry, consisting only of a sensation 
like hot smoke rising in the throat, but bringing nothing up. 
In these cases, the most familiar ones to us all, either the spasm 
is not complete enough to stay the descent of the saliva, or not 
strong enough to bring it up, or that secretion has been ex- 
hausted by the recent digestion of a meal. Hence heartburn 
may be looked upon as the milder disease, of which water-brash 

the severer development. It occurs during the later periods 
of digestion as a consequence of overloading the stomach or 
eating improper food, even to moderately healthy persons, 
whereas pyrosis is confined to chronic invalids. 

Heartburn, or spasmodic pain in the oesophagus, must not 
be confounded with pain in the epigastrium or in the abdomen. 
The latter is a consequence of the immediate presence of 
that which excites it, and is felt at the actual seat of its cause; 
whereas heartburn is a sensation conveyed up the nerves of 
the tube, and does not arise from anything in the tube iteelf, 
but from morbid conditions of the neighbouring stomach. 
Heartburn is analogous to pain in the urethra, and epigastric 
distress to that in the kindeys themselves from renal calculus. 

Epigastric pain occurs very commonly directly after food, or 
even during the meal : it comes on immediately that which is to 
produce it has got to the seat of disease ; whereas heartburn 
requires the morbid cause to have been some time existing" 
before it gives notice of its existence : there are probably several, 
links in the chain which connects it with the state of stomachy 
and so it commences only during the middle and later periods 
of digestion, or after that process has entirely ceased. 

The causes of heartburn and pyrosis, though they are dis- 
eases of the oesophagus, do not lie in the oesophagus. Cancer*, 
ulceration, or stricture of that organ, do not originate them L'Ki 
the majority of cases of these lesions, whereas they are a ver"^ 
common consequence of even slight morbid conditions of tfc»^^ 
whole stomach. It is to be remarked that they are easier pi"^ 
duced by slight general states than by more severe 
states of the viscus. Then we constantly find cancerous t- 
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mours and considerable ulcerations in the gastric walls without 
any oesophageal symptoms at all ; whereas a catarrh, a mucous 
flux, and more commonly still, simple atony of the stomach, 
seldom exist long without them. 

They are not, then, accompaniments of dangerous or fatal dis- 
orders, and for that reason may be said to have no morbid 
anatomy. We scarcely ever see the inside of an oesophagus 
that has suffered from them at any short period before death, 
except in cases of death by accident; for any distant severe 
malady seems to make all the minor evils. 

As they may be dependent upon one of several internal 

states, or upon several united, the external circumstances which 

lead to them are of course many and various. But the links 

in the causation of the immediate phenomena are so numerous, 

and the local gastric condition has usually lasted so long before 

thej are produced, that it is difficult in most cases to make out 

< very consistent history. Hence in systematic books long 

^ of very fanciful causes are usully assigned to them ; in 

^t, the whole number of producers of gastric disorders in 

general. 

These lists need not be repeated, partly because they are so 

^^g, and partly because, from their mixed nature, they lead to 

^^ practical deduction as to treatment. I think, however, that it 

^ of importance to distinguish the morbid conditions on which 

Pyrosis and heartburn depend, for the reason that they require 

^^erent medicines and management. I wish this could be done 

^ith greater fullness, but yet the following aid to diagnosis 

^7 not be without its value. When they arise from the sour 

^ecay of the food, or simply distension of the viscus arising in 

atony of the stomach, they occur three or four hours after a 

meal, and often bring up acid matter in the eructations ; when 

dependent on mucous flux, they are most apt to come on in 

the morning before breakfast, and the ejected fluid is neutral or 

alkaline. 
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Bemarks on TrecUment. 

Heartburn and water-brash are well kno¥m to be capable of 
relief by a considerable varietj of remedies, and those iu some 
cases very discordant in character. The reasons are — first, that 
they are a disorder consecutive on a certain degree of derange- 
ment ; and hence, if that degree be lowered, they vanish, even 
without the derangement itself being entirely removed : then, 
as they are dependent on the sensitiveness of a part not itself 
the seat of morbid change, they may be cured by diminishing 
that sensitiveness, the morbid change in the distant part re- 
maining the same : then again, they are not in most cases con- 
stant, but excited only by certain untoward circumstances of 
diet, &c., and may be prevented by avoiding those circum- 
stances, the condition of the body yet being unaltered. 

The practical inference to be drawn is, that in order to pre- 
vent a recurrence, curative remedies should be continued for 
some time afVer the symptom has gone away, and that merely 
palliative measures — that is, those which blunt the sensitiveness 
of the oesophagus — should be adopted only temporarily, and 
in cases of extraordinary distress. We should remember that 
by these palliatives we are putting out of our cognizance a test 
and measure of a more obscure disorder ; we are shutting our 
eyes to the evil, not removing it. 

When the pain is not very great, alkalies — such as carbonate 
of soda, potash, and chalk — afford a considerable temporary re- 
lief. They do not act by neutralizing acid, as the ordinary 
phrase runs, but by blunting the sensitiveness of the oesopha- 
geal and gastric nerves, just as lime-water, soda, bol-ax, chalk, 
&c., will allay the pain of the skin inherpes or in an irritable 
blister. There is no positive evidence that there ever is an 
over-secretion of acid in the stomach, or that the stomach is 
pained by the acidity of its contents ; and besides, these drugs, 
when in large doses, give relief even where alkaline and neu- 
tral matters are ejected. They are, in fact, anodynes ; and 
like all anodynes, they have the inconvenience that they re- 
quire the frequent augmentation of the dose to keep up the 
same degree of efficiency. Given merely as palliatives, alkalies 
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contribute little towards care. If intended to produce the lat- 
ter ethoif their administration must be much more firequent 
than the paroxysms demand. 

Of palliatiyes to excessive pain, the best, because the best 
known and most manageable is opium. It relieves the imme- 
diate pain and spasm, and when joined with an astringent, as 
in the compound powder of kino, gives a degree of tone to the 
CBSophagus, and perhaps to the stomach too, which certainly is 
a 8€bp towards cure. 

Where there is a relaxed, unhealthy state of membrane, 
either actually pouring out an excess of mucus, or disposed to 
do so, indicated by the tongue and general condition described 
under Mucous Flux, there are no remedies which do so much 
gcx)d as trisnitrate of bismuth. This medicine has failed in 
acquiring a character equal to its merits from people contenting 
themselves with too small quantities. It is true that the ordi- 
nary dose of ten or twelve grains often is sufficient, but very 
often it is not, and then half a drachm or even a drachm may 
be given without danger, and frequently with the best results. 
After a time, kino and bismuth may be combined together, 
and acting, it may be supposed, in different ways, seem to pro- 
dace a compound good result, where each separately has per- 
^a^ps failed. The doses of neither require to be diminished 
v^ben they are combined. 

In obstinate, long-protracted cases, nitrate of silver is very 
Osefol, especially where pyrosis is combined with wearing pain 
in the epigastrium, lasting through digestion. Half a grain, 
^^Hiee times a day, may be continued for a month without dan- 
SS^T of blackening the skin. Or it may be given, morning and 
^^ening at the same time that kino and bismuth are taken in 
tile day. 

In cases of atony or sluggishness of the stomach, either from 
^niemia or mental causes, such as anxiety, overwork, &c., if 
heartburn or pyrosis arises, it is best treated by such remedies 
^ i^eve the general condition of the alimentary canal. As 
^his seldom exists without a tendency also to the last named 
^te, the same remedies are to a certain extent beneficial here, 
hut at the same time it effects a more complete cure to join with 
^em some specially suited to these cases. Hence we find 
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among the remedies enumerated for heartburn, iron and nux 
vomica, both adapted for atony of the stomach, as will be stated 
in a future page : the first when it arises from ansBmia, and the 
second from muscular or nenrous debility. 

It would lead to vain repetition to detail here the diet and 
hygiene indicated by heartburn and water-brash ; they are, in 
fact, the diet and hygidne proper for the conditions of stomach 
producing that symptom, and will have to be entered into in 
the next Chapter. 



CHAPTER IV. 



UORBID AFFECTIONS OF STOMACH. 



It may be observed that the marked feature of the stomach's 

duty, is that of retaining for a time the alimentary mass with as 

kittle inconvenience to the individual as possible, and mixing it 

^p with a peculiar solvent, in fact, easy chymifaction. Keeping 

^p the physiological mode of looking at disease adopted in this 

volvime, it will be with reference to the injury inflicted on this 

^unction that faulty states of stomach will be considered. In 

^'^^ first part of the chapter will be included the principal mor- 

*>ici states of the organ as evident to observation : in the second 

the morbid acts consequent on these states. 



PART I. 

MORBID STATES OF THE STOMACH. 




*rhe altered states of the stomach, discussed in the following 
will be entered into only so far as they affect digestion, 
eir essential nature is a part of general pathology. Those 
chief interest seem the following ; of an acute character : — 

Common inflammation, or gastritis ; 

Catarrh, or *' bilious attacks;'' 



Where the secretion is 



Chronic : — 

Af noons flux ; 

JiceiB of gastric juice ; . . 

Xienciency of gastnc juice ; ; "^ 

l)egeneration ; 

XJloer; Where a structural 

Cancer and other mechanical impedi- }- change of the solids is 
ments; 

Dilatation* 



to be seen after death. 
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Section I — Oastritis. 

Acute inflammation of the mucous membrane only in the 
Btomach, except as a consequence of the ingestion of corrosive 
poison or boiling water, is a very rare disease. I must say I 
never saw a case I felt sure of; certainly never one confirmed 
by & post-mortem examination, where one of the above-named 
causes were not present. .It is to be presumed, however, that 
when idiopathic gastritis makes its appearance, it will have the 
same aspect as that which arises from a mineral acid, arsenic, or 
hot water. 

The symptoms, when caused as aforesaid, are very severe, 
even when they do not finally prove fatal. There is excessive 
tenderness of the epigastrium, so that the weight of the bed- 
clothes can hardly be borne. There is such excitability of the 
stomach, that the ingesta are rapidly vomited. Respiration is 
quickened and catching, without any corresponding cause being 
discoverable by auscultation. There is great restlessness and 
anxiety, contraction and distortion of the features, and pros- 
tration of strength. The agitation, dyspnoea, restlessness, and 
thirst keep increasing ; hiccup greatly aggravates the patient's 
sufferings; the extremities become cold; and in some cases 
delirium and jaundice supervene. 

If the patient dies, the stomach is found altered in colour, 
being of a dark purple-brown instead of a rose tint, and in parts 
is brownish-black, with the mucous coat separating in strips 
which have a gangrenous appearance. It seldom, however, has 
a gangrenous smell. It is not probable that a person should 
recover from such a state of things as above described. The 
stomachs that get well have probably no loss of substance, and 
only local reddening of the surface. Yet how severe the symp- 
toms even in these ! and how unlikely that sthenic inflamma- 
tion, if it really often occurred in the stomach, should be passed 
over! 

Local acute inflammation of the whole walls of the stomach, 
peritoneal, mucous and fibrous together, is not a much more 
common disorder. I believe there are only two in the post- 
mortem examinations of the ten years from 1841 to 1851, at St. 
George's Hospital ; one a patient of the late Dr. Hope, and one 
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of the late Dr. Maoleod.* There were flakes of fibrin, and 

fluid, with some recent adhesions, in the peritoneums of both. 

There were spots of effused blood and brown patches on the 

internal surface of the viscus ; the mucous membrane was very 

much thickened, and pulpy : the cellular tissue, too, of the 

walls was thickened, in one being nearly one-third of an inch 

thick, and containing a deposit of fibrin of recent appearance 

in its substance. In both it was remarked that the gall-bladder 

was much distended. Both had severe pain in the epigastrium 

and vomiting, and in one the inflammation seemed to be caused 

by granular degeneration of the kidneys. 

Of such rare diseases, it is clear there is not much to be said. 

Section II. — Catarrh. 

Catarrhal affections of the stomach are as common as pure 

^(astritis is rare. In their milder forms they constitute what are 

Xuually termed '' bilious attacks," in their more severe they are 

** gastric fever," "bilious fever," &c. They take the epithelial 

Xorm of catarrh :f there is a great excess of epithelium on the 

^orfSsu^ of the membrane, as is seen on the throat and tongue ; 

St is much more sticky and adherent than usual, and causes a 

l)itter sensation in the gustatory nerves. There is a feeling of 

oppression at the epigastrium, giddiness, and headache (the 

latter sometimes constituting such a marked feature of the 

disease as to cause it to be called "sick headache"), nausea and 

loss of appetite, vomiting, slight thirst, and sometimes, but not 

always, increased rapidity of pulse. 

The French term, " embarras gastrique^^^ for this disorder is 
really very correct in a pathological point of view, for "em- 
barras" is the vulgar and very expressive word for a cold in the 
bead, and to associate the two forms of catarrh together is just 
aad convenient The English word "stoppage" is, in some 
parts of the country, used in the same sense, but is not com- 
mon. However, practitioners ought to know that it does not 
mean " constipation," as might have been imagined. 
As in all catarrhs, so in gastric, there is a great tendency to 

^ 8i. Oeoryi$ Pod-MorUm Book, 1841, fols. 27—86. 

t See p. 241. 
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recurrence ; and a person who has had a bilious attack once, is 
from that fact more likely to have a second from slighter causes. 

When there is much fever, it is often called " gastric fever," 
and then it becomes of more consequence, though never in this 
country deserving the character of a dangerous disorder. The 
symptoms before named are here much more marked ; there is 
more troublesome vomiting, and pain in the epigastrium ; the 
skin is hot and dry; the urine dark, and sometimes thick, from 
a deposit of lithate of ammonia ; the pulse full, hard, and quick. 
The symptoms, like those of all catarrhs, both topical and febrile, 
remit in a decided manner in the morning, and are again exacer- 
bated towards night, from which circumstance this has been 
called " remittent fever." In ordinary cases there is constipation, 
but occasionally diarrhoea occurs, and if it be severe it is apt to 
end in typhus, and sometimes in a fatal result. 

The prognosis of gastric fever is in general fiivourable. The 
circumstances which mark this are : 1. The mild character of 
the fever. 2. The distinctness of the remissions. 8. The ab* 
sence of pain in the belly. 4. Constipation. On the other 
hand, alarm should be excited : 1. By the fever being excessive, 
or with a tendency to become typhoid. 2. By its being con- 
tinued without intermissions. 3. By there being pain, tume- 
faction, and rumbling in the belly. 4. By diarrhoea, in propor- 
tion to its continuance. 

The frequency with which bile is vomited, and the frequent 
appearance of large quantities of bile in the diarrhoea of gastric 
catarrh, have acquired for the disorder the popular name of a 
" bilious attack." It is caused probably by an extension of the 
catarrhal state to the duodenum, or perhaps even to the gall- 
ducts themselves, and so to the whole substance of the liver. 

The little help which morbid anatomy aflFords to the patho- 
logy of gaatric complaints, seems to show a connexion between 
the acute diseases of stomach and liver. Thus it was specially 
remarked in the two instances quoted of the rare disease, in- 
flammation of the stomach, that the gall-bladder was excessively 
distended with bile. So that it is not going too far to imagine 
that such a connexion exists. 

The nature of the affection of the liver we have not much 
guide to ; the analogy of what we see as the eflfects of catarrh 
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elsewhere, renders it likely that there is an increased secretion 
of mucus from the gall-ducts which mixes with the bile, and 
makes it unsuitable for reabsorption in the intestinal canal, at 
the same time that the absorption is further impeded by the 
augmentation of mucus throughout. The bile then regurgitates 
into the stomach and excites vomiting, or else passes away by 
a diarrhoea. 

Whether the bile is secreted in increased amount during these 
attacks, is difficult to pronounce absolutely. The probability 
is that it is not, for we constantly see, in patients with gastric 
catarrh, who are vomiting considerable quantities of bile, the 
same dull greenish tinge of the skin which is observable in 
jaundice from obstructed ducts or atrophy of the liver, when 
unquestionably the coloured elements of the hepatic secretion 
are retained in the blood. All we have evidence of is, that 
there is an excess of unemployed bile in the alimentary canal ; 
but it is more likely that such excess arises from non-absorption 
than from increased formation. 

Bemarks on IreatmenL 

A slight " bilious attack" will get well of its own accord and 
do no harm, if the patient will only follow the indications of 
nature — namely, to keep quiet, starve, and lie down. At the 
commencement of the disorder, when it may rather be said to 
be imminent than to be present, a quickly-acting purgative will 
so much relieve the distress arising from the congestion of the 
portal ^stem during the attack, that it is lightened very much, 
and in those who are subject to the complaint such a dpse is a 
prudent proceeding. The violence of bilious attacks may also 
be diminished by a continued course of such mild purgatives 
as produce an increase in the solid faecal matter evacuated, in- 
dicating increased destruction of the effete tissues. The best is 
aloes, a nightly dose of which, to just sufficient extent as to 
make the evacuations bulky but not frequent, will diminish 
gradually the violence of bilious attacks. 

Some people fancy that taking purgatives increases the fre- 
quency of bilious attacks, though it alleviates their symptoms. 
The fact is, that as people advance in years the attacks are apt 
to get more frequent of their own accord ; and this must not 
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unfairly be attributed to the remedies used. I cannot see anj 
just cause to accuse purgatives of it. 

Gastric fever is equally an acute disease tending of its owe 
accord to get well, and therefore the treatment should be 
directed only to prevent its taking a bad turn and to relieve 
distress. Absolute rest and low diet are necessary ; indeed, 
the patient cannot get about, and has no appetite. Efferyesdng 
salines relieve the vomiting and feverishness better than any- 
thing. But it must be remembered that the vomiting is an 
effort of nature conducing to cure, and it is not desirable to 
check it entirely. Indeed, sometimes where vomiting is want- 
ing, good effect seems to be produced by the administration oi 
an emetia The severe headache is best alleviated by the 
application of a sponge wrung hot out of water, as hot as can 
be borne. The constipation requires the administration of a 
purgative, and as the stomach is in a state which rebels against 
drugs, it is best to give an enema (say of senna and Epsom 
salts), so as to produce the effect without troubling the idling 
organ. 

The turn of the disease to end by the critical evacuation of 
effete matter, is hastened by small doses of hydrargyrum cum 
cretfi, with or without ipecacuanha. 

Section III. — Mucous Feux. 

Mucous flux, or as the Germans call it "chronic catarrh" of 
the stomach, bears the same relation to acute catarrh, or " bil- 
ious attacks," that chronic bronchitis does to influenza. 

As chronic bronchitis seldom commences with the corres- 
ponding acute complaint, neither does gastric mucous flux in 
most instances commence with bilious attacks. 

Chronic bronchitis and gastric flux resemble one another 
further in this, — that in the adult they are seldom idiopathic, 
being generally dependent upon some mechanical lesion affect- 
ing the neighbouring circulation of blood — such as tubercle, 
emphysema, diseased heart: or some blood disease — ^such as 
uraemia. In children^ however, this is not the case ; chronic 
flux of all the mucous membranes, especially bronchial and 
gastro-intestinal, occurring not uncommonly alone, and by no 
means indicating organic disease. 
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In the mucoua affectioDS induced by hooping cough, it is 
interesting to see how commonly the two systems, gastric and 
bronchial, are disordered together. An emetic or spontaneous 
Tomiting brings up a quantity of glairy mucus (evidently not 
swallowed, for it is in a homogeneous mass, and not disunited, 
like mucus which has been floating in fluid), and not only are 
the gastric discomforts, but also the chest- symptoms, simulta- 
neously relieved for a considerable period. 

We have the corroborative evidence of morbid anatomy, that 
the two corresponding states of bronchi and stomach are often 
associated together. In a table published by Dr. Handfield 
Jones in the Medico-Chirurgical Transactions/ of 100 examin- 
ations of our fatal cases at St. Mary's and St. George's, there are 
twenty-five instances of an excess of mucus adherent to the 
walls of the stomach.f 

Of these twenty-five — 

6 had tubercles or vomicae in the lungs as chief cause of 
death, 

4 had diseased hearts as chief cause of death, 

7 had oedema or emphysema observed after death, or 
chronic cough during life, as chief cause of death. 

In the above seventeen it may be considered self-evident that 
til ere was an increased secretion of mucus from the bronchi as 
&om the stomach. 

Of the remainder — 

4 had diseased kidneys as chief cause of death, 

1 had pneumonia as chief cause of death, where chronic 
cough was not an unlikely thing. 
Of the remaining three — 

1 had cancerous, and 

1 tubercular disease of the peritoneum (whose local irrita- 
tation are sufficient to account for local mucous secre- 
tion, as tubercle in the lung accounts for bronchitic se- 
cretion). 

** VoLxxxvii., p.86. 

t Vli., muDbera, 10, 11, 24, 27, 83, 84, 85, 86, 46, 48, 54, 57, 68, 62,66, 67, 71, 
^^ 7i, 75, 77, SO, 98, 94, 99 of the table. In number 88 the foct of the great ex- 
^^ of mucus hai been omitted bj error, but as it was a patient of mj own, I 
We Tentored to interpolate the Ikct. 
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1, a child of four months, had inflammation of the boweh 
and the mucus was an evidence of gastric fever, not c 
chronic flux. 

No further evidence beyond the above quoted facts i 

required to establish the law, that, where there is excess of muoou 

secretion in one system of mucous membranes^ there is a correspond 

ing tendency in other systems^ even though the former should orii 

from purely local as distinguished from general causes. 

Hence, experience shows that the most common cases ii 
which to find mucus secreted in excess in the stomach, ar 
either those of absolute organic disease of the viscus itself a 
else those which induce bronchial flux — ^as tubercular affection: 
of the lungs, emphysema and dilated heart. Alone it appear 
to be very rare. 

Where the mucus is collected in excess in the membrane 
there is usually found after death more or less eongestion o 
the capillaries, and even of the larger bloodvessels ; and then 
is sometimes yellow or dark-brown matter, looking like exude< 
blood, mixed with the mucus. But the glandular tubes ar 
usually healthy or only accidentally diseased, and indeed ther 
does not seem to be any other material alteration in the mem 
brane beyond the congestion essentially joined to mucus flux. 

The probability made apparent by the above observations 
that gastric mucus is generally traceable to some corporeal alte 
rations, does not quite render superfluous the discussion o 
causes external to the body. There remains to be investigates 
the reason why in some cases the stomach should become affect 
ed, and in others should escape. 

Are there any habits or occupations which induce the disoi 
der? I must confess I much doubt whether we can justly 
accuse of this evil any of the more notorious vices which one i 
always glad to fling a stone, at. Gluttony and drunkennes 
have not in my experience brought on the symptoms, nor hav 
the stomachs of those addicted to them exhibited after deatl 
more mucus than others. Smoking brings on dyspepsia, bu 
not of this sort. 

On the other hand, the constant sipping of weak potationt 
especially tea, has seemed to me in some cases to be the caus 
of gastric flux ; at all events the patients have been better fo 



MORBID AFFECTIONS OF STOHAGH. 289 

leaving off the habit. Indolent sedentary persons seem more 
subject to it than others, females more than males, and the 
middle period of life, from forty to fifty, more than any 
other age. 

One peculiarity I have rarely failed to notice in patients 
thus affected — viz., that they have been of a desponding, easily 
depressed turn of mind, not absolutely melancholic, but dis- 
posed to dwell always on the gloomy side of everything, 
external or internal. The first impression is, that this disposi- 
tion is a consequence of the complaint, but on inquiry it will 
very often be traced to a period long anterior to the ill-health 
and proved innate. When I see the great influence which the 
mind has over the stomach, even over its secretion and motion, 
I can hardly fail to attribute some influence in fixing this 
disorder on tbe organ in question, to mental causes of a painful 
character, such as anxiety, disappointment, ill-requited affec- 
tion, &c. 

The pressure on the epigastrium used by cobblers, and that 
which females who lean forward for needlework with ill-fitting 
stays, often are subjected to, for so many hours daily, does not 
probably injure the perfectly healthy stomach. But when it is 
joined to cold, ill-ventilated rooms, draughty, and at the same 
time fusty workshops, long abstinence, sloppy, innutritious 
food, and the bronchitis, heart disease, consumption, degenerate 
kidneys, &c., which follow in the train of these unfortunate 
circumstances — then indeed it is injurious, and probably helps 
to fix the disorder on the part pressed.* Hence needlewomen 
and tailors, ground down to low wages as they are, depressed, 
bullied, and cooped up in unhealthy garrets, are much more 
subject to gastric disorders than bootmakers, in spite of the 
extraordinary pressure to which the waists of the latter are 
exposed. The proverbial jollity and mental activity of the 
trade perhaps has something to do with keeping off an evil 
which the work would seem to lay them open to. 

o Hy experience as a member of the ladostrial Pathology Committee of the 
Society of Arts leads to the opinion, that in all handicrafts nine-tenths of the 
e? U accruing to the workmen arise from bad ventilation, and that the greater 
part of the remaining tenth might be easily prevented by the observaDce of cau- 
tiooa familiar to educated persons, and indeed adopted by all humane masters. 
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It is by no means the later stages of pulmonary lesions with 
which gastric flux is most commonly associated. In tubercular 
lesions especially, the first thing for which a medical man is 
consulted is often a peculiar kind of " indigestion," sinking at 
the epigastrium, craving for food (which is disliked when eaten), 
occasional vomiting, a feeling of weight arising from congestion 
in the abdomen, irregularity of bowels, &c. These indeed may 
,be traced to the stomach ; but on close inquiry, a history of morn- 
ing cough, perhaps haemoptysis, and an hereditary tuberculous 
taint in the constitution, is usually to be elicited, referring the 
inquirer to the true fountain of evil. In fact some lung symp- 
toms almost always precede all the other signs of consumption, 
but are frequently passed over, either because they have not 
attracted the notice of the patient, or because he would fain 
deceive himself into the notion of their being of no consequence. 

As pulmonary disease goes on, there are several causes for 
the abdominal symptoms subsiding. The pectoral lesions may 
have got so much worse as to force themselves more on the pa- 
tient's attention, other things remaining the same ; or perhaps 
they may really relieve the other mucous system. Then the 
medication absolutely demanded by the friends for — what they 
view as the most important part — the chest, may benefit the 
stomach ; rest, milk diet, mild air, are just the things for it. 
Or perhaps the body gets used to its morbid state, and the ex- 
cess of mucus causes less inconvenience. Then consumption 
gets regularly established, and the indigestion is looked upon as 
the precursor of pulmonary tubercle, instead of as a symptom 
of the first stage of its existence. 

Cause or no cause, precursor or symptom of the first stage of 
phthisis, it is certain that gastric disorders very much aggravate 
it, and prevent the body from taking in that amount of nutri- 
ment which alone can enable it to bear up against the lesions : 
so that the most desperate cases of consumption are those which 
have manifested gastric symptoms at the commencement, and 
continued them while the disease got worse ; and the most 
curable are those which are least complicated throughout. 
There is therefore every reason for paying attention to the 
stomach early. 

The symptoms of gastric mucous flux seem to be closely pro- 
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portioned to the quantity of mucus secreted, and consequently 
the extent of membrane involved. Where that is moderate, 
and where there is yet remaining enough to continue the busi- 
ness of the stomach (as in most of the cases recorded by Dr. 
Handfield Jones),* the difficulties in digestion are so slight as to 
escape notice, if there is at the same time any more severe affection 
to attract the patient's attention. There may be only a certain 
want of appetite and nutrition, and an incapacity for benefiting 
by the food taken, in no way distinguished from similar symp- 
toms arising in general anaemia and atony. But where the 
whole or greater part of the stomach is covered with mucus, 
and enough i^ collected to interfere with the action of the gas- 
tric juice upon the aliments, phenomena of a well-marked cha- 
racter manifest themselves. There is then a sensation of un- 
easiness, scarcely in the majority of cases amounting to actual 
pain, in the epigastrium, coming on most at times when the 
stomach is empty. It is first accompanied by a craving for 
food ; but no sooner is any taken than it excites a feeling of 
weight and distension within a very short time, often only 
relieved by actual vomiting. Where, however, the pain arising 
firom the food is rendered very great by excessive sensitive- 
nesSi then there is often a disgust for eating, and an idea that 
the craving is a false sensation :f so that the patients will say 
that they have no appetite, but that there is an emptiness and 
"sinking" in the stomach. Strictly speaking they have a de- 
sire for food, but this is accompanied in sensitive persons with 
80 much nausea and disgust, that they refuse to recognise it as 
related to healthy appetite; and this fact may usually be made 
out in conversation with intelligent patients. In the empty 
stomach there often collects a considerable amount of mucus, 
which excites vomiting without any other stimulus ; so that at 
times quite remote from meals, such as in the morning a large 



* M€dic(hChirurffical TVamaetionMf vol. xxxvii., p. 109. 

f The cause of this oraying is probably that the nerves of the stomach glands 
and other parts concerned hi the secretion, are brought by mucous flux into the 
same state as they are by hunger, without being able to relieve themselves by 
pouring out the juice. Hence the craving cannot be called a ''/aUe Bematian :'* 
the tensitive nerret are not In fiult, but the mucous membrane which has de- 
edved thoae nervea 
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quantity of glairy fluid is thrown up, with great relief to the 
nausea and other uneasy sensation. 

There is sometimes considerable distension of the stomach by 
flatus, and a sensation of spasmodic constriction when the sto- 
mach is empty, especially on lying down in bed at night or in 
the morning before breakfast. Indeed the recumbent posture 
seems to be particularly unfavourable in cases of gastric flux, 
and the nocturnal symptoms are often capable of relief by the 
simple expedient of sitting up. 

There is almost always constipation, and the motions passed 
are dry and liimpy (unless purgatives have been taken), but ac- 
companied from time to time by a good deal of nmcus. The 
urine is clear, and of low specific gravity, and sometimes, whe- 
ther accidentally or not I cannot say, contains more mucus than 
usual. 

There is often a good deal of thirst, but no heat of skin or 
other marks of feverishness, and the sensation is in fact much 
akin to the peculiar hunger just noticed, receiving little relief 
from the gratification of the desire. 

In cases of long duration there is a dull leuco-phlegmatic as- 
pect, a feeling of weakness, cold extremities, small, feeble pulse, 
and in the female sex deficient catamenia. The matters vo- 
mited are of very various description : sometimes they consist 
solely of the food taken, in a state of acid fermentation ; but 
it is rare not on some days to find a quantity of mucus, acid or 
alkaline, in long stringy masses. When the vomiting occurs 
at periods remote from meals, there is sometimes no food at all 
in it, but merely a quantity of glairy fluid : as if the exertion 
of passing onwards the alimentary mass had filled the stomach 
with mucus which it then rejects. 

Sometimes the microscopic mould called sardna ventriculi* is 
there in great quantities. And often in that case, this proof of 
a long duration of the substance in the stomach is confirmed by 
their being frothy and mixed up into an homogeneous mass like 
fermenting yeast 

It was at one time thought that the sarcina was a cause ra- 

o iSo called, not because it is a burden (tarcina) to the stomach, but because it 
ifl diTided into qaartera by two constrictions crossing at the centre, like Apareel 
tied with a string in the usual way. 
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ther than a consequence of the disorder. But I think its posi- 
tion when detected in situ is a sufficient proof to the contrary. 
If it excited the flow of mucus, it would surely be buried in, 
or at least attached to, the membrane, like the itch insect in the 
skin, or the cryptogamous spores in ringworm. But such is not 
the case, for as far as I have been able to ascertain, it is always 
found lying quite in the external layer of mucus, and never 
amongst the glands.* In this position it can have no influence 
over the mucous membrane, and I think proves itself to be not 
a disease, but the accidental parasite of a disease. 

Under the same category as sarcina some would include an 
animal parasite, the large round worm often vomited from the 
stomach. The creature would certainly never be able to retain 
its place unless the eggs had been hatched in a layer of tough, 
permanent mucus, and there were a continuous succession of 
this substance for it to hold on by. But then we see that it has, 
like a fish, an instinctive propensity to work up stream, and 
would find no difficulty in passing the pylorus, through which, 
as is well known, bile often regurgitates ; so that it is more 
likely to be bred in the ilia, where its eggs are found,f than in 
the stomach, where they are not. Therefore I do not think the 
round worm any proof of gastric mucus, though it rarely exists 
without that state of intestines. 

Gastric flux is sometimes accompanied by a similar condition 
of the intestinal mucous membrane, and then there may be 
diarrhoea, or at least great irregularity of bowels. And as in 
the stomach, sarcinsa, and perhaps round worms, find a home 
in the mucus, so lower down all the varieties of intestinal 
worms may appear, especially in children or adults of a soft 
leuco-phlegmatic (or as it might be called " mucous'*) coDstitu- 
tion. 

The appearance of the tongue in gastric flux is very variable, 
80 that it is not a safe index of the disease unless many circum- 
stances are taken into consideration. Most commonly, it is 

o Btrikingly exemplified in a patient of mine, in whose vomit during life 
4ttmfMS were frequently looked for, and could ncyer bo detected ; but where they 
Were found in great abundance after death, on the surface of the mucus, as above 
described. 

t Wedl, PMol, HutologU, fig. 190, p. 785. 
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coated with only rather a thicker layer of epithelium than ordi- 
nary, so as to present nothing very remarkable in its appear- 
ance ; in other cases it is wet and glazed, and sometimes has 
broken flakes of very white epithelium spread about it Some- 
times it is red and raw, and looks as if it had lost its epithe- 
lium altogether. In these last there is generally a good deal of 
disorder in the salivary glands, and I am disposed to attribute 
to them this and several other inexplicable varieties of tongue. 
In recent cases the groundwork of the tongue is red, but in long 
protracted ones it becomes pale and flabby. 

It was pointed out at the beginning of this section that 
mucous flux seldom, if ever, derived its origin from acute 
catarrh or bilious attack. Yet there is a relation, and one, too, 
of cause and eflfect, between the two diseases. Persons with 
gastric flux are much more liable to bilious attacks than others, 
and not uncommonly the condition of the stomach is first 
brought to the notice of the medical attendant by this liability. 
This is quite consistent with what we know of the nature of 
catarrh in other mucous systems. A person with chronic 
bronchitis is much more likely to catch cold on the chest than 
others, and chronic dysentery disposes to attacks of acute 
diarrhoea. 

It is very common for food enveloped in mucus, and unable 
to be penetrated by the gastric juice, to take on an acetous fer- 
mentation, and to produce acid eructations, heartburn, and 
pyrosis of the oesophagus, and a painful collection of wind in 
the stomach, so that the distress resulting is of a spasmodic 
character, and appearing to be relieved by the passage of the 
wind, is attributed solely to that cause. I find it, however, 
difficult to believe in idiopathic spasm or idiopathic flatulence 
of the stomach. 

This tendency of food to turn acid on the stomach, and lie 
there as a mass without being chymified or passing onwards, 
is particularly common in persons with hereditary gouty con- 
stitutions. I believe the pathology of it to be a slight flux of 
mucus, deficient gastric secretion, and yet a vigorous, some- 
times even excessive appetite. Hence they have not that 
check of failing desire for food which makes the meals of other 
invalids moderate, and eat more than their imperfect gastric 
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juice can digest. This is a simpler and therefore more pro- 
l)able explanation than the usual chemical talk about uric acid, 
Ac., wl^ich might be substituted for it. 

Remarks on Treatment. 

The measures I have found most useful in cases of gastric 
mucous flux are the following : — 

1. Alkaline Milk Diet. — There is probably no form in which 
nutriment can be so easily taken up by the mucous membranes 
as milk. But in a disordered state of the stomach it is very 
apt to come suddenly on a quantity of accumulated undiffused 
acid, to be coagulated into a solid mass, and, enveloped in 
mucus, to pass through tbe alimentary canal unaltered. The 
best way to avoid this is to guard it from coagulation in the 
stomach by adding about a fourth part of its measure of lime 
water. It then probably does not require the gastric juice at 
all, but passing liquid through the pylorus is there digested by 
those powers which the researches of Drs. Bidder, Schmidt, 
and Grunewaldt have claimed for the intestines. 

Alkalizing the milk therefore rests the stomachy by not requir- 
ing its solvent services. 

It is not, however, wise to All the alimentary canal with a 
quantity of sloppy food all at once, and I have found that the 
most judicious way, in bad cases, is to forbid all regular meals, 
and to get the patients to take the milk at short intervals in small 
doses, so as to have about two quarts, or more, according to 
taste, during the day. A captain's biscuit or two, thoroughly 
soaked in milk and water, is the best bread food, and that too 
should be taken in small quantities at short intervals. 

2. Mercurials, — Hydrargyrum cum creta in small doses, just 
sufficient not to act as a purgative, but to promote interstitial 
destruction, appears to do good. The action probably is the 
depuration of the blood, which the collection of mucus must 
impede by stopping secretion. But half a dozen doses, one 
every night and morning, are usually enough. Stronger mer- 
curials and a long continued course, do harm 

8. Hyposulphite o/&da.^ThQ use of the akaline subsalts of 
^oda, especially of the hyposulphite, or a draught of the sulphate 
<^f soda with bicarbonate, as recommended by the late Dr. Barlow, 
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of Bath, is of decided iise in gastric mucous flux, especially 
where it is so copious as to occasion vomiting. But thej must 
be given in rather larger doses than usual. From ten to fifteen 
grains of the hyposulphite three times a day is as little as I 
have found do good. The benefit of this treatment is most 
marked where there is much vomiting. 

4. Kino, — It may be presumed that the good which this drug 
does depends on its astringent power over the mucous mem- 
branes. It is certainly of great use in cases where gastric fiux 
is complicated with pyrosis, and where there is pain at the 
cardia. In these caises, even when joined to opium, it does not 
produce constipation : sometimes, indeed, it relieves that symp- 
tom by removing the general state of irritability and discomfort, 
and perhaps by checking the discharge of mucus. 

5. Ipecacuanha, — ^As a vomit occasionally, ipecacuanha is use- 
ful by giving other remedies a fair start. It certainly clears 
away the mucus for a considerable time. But it must of course 
be backed up by other remedies. 

I have not, however, found benefit to arise from smaller or 
repeated doses of this drug. In spite of its specific action over 
the stomach, it has not the same good influence over the mucous 
membrane of that viscus that it has over the bowels in chronic 
dysentery. 

Purgatives I have always found to make the patients worse 
in the end. But if they are necessary from constipation excit- 
ing anxiety, jalap seems to act with less distress and griping than 
senna, and brings away a large quantity of mucus. 

Bathing does do not do any good in well-marked mucous flux, 
either in the form of shower bath, swimming, or sea-bath. The 
only cases likely to receive benefit are those where there is joined 
with it great atony, and no congestion of the internal viscera. 

Nitrate of silver has disappointed me; probably it is too 
rapidly neutralized by the chloride of sodium in the secretions 
to touch the mucous membrane effectually. 

Bitters and tonics, if given before the disorder has received a 
decided check, seldom do good ; and they very often convert 
the mucous flux into an irritable, painful or neuralgic dyspep- 
sia. They are not much wanted, even during convalescence, 
for well-selected " kitchen-physic" is usually the most eflfective 
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tonic that can be given. The best way is to continue them for 
two or three days only, just to show the patient he has got an 
appetite, and then leave them off again. 

Hydrocyanic acid very often refuses to check the vomiting in 
gastric flux, and seems to be useful principally in those cases 
where the disorder is kept up by the irritable condition of the 
nervous system of the stomach, marked by the prominence of 
pain as a svmptom. Here indeed it is useful for checking both 
vomiting and pain. 

It is not possible or desirable to continue the alkaline milk 
diet for long. Directly an improvement has begun to take 
place, broth and beef tea should be allowed, and then a gradual 
return to digestible meat, such as oysters, fish, poultry, once- 
cooked mutton chops, and fresh venison. The great art is to get 
down as much nourishment as possible without loading the 
stomach ; and that end is best accomplished by small and fre- 
quent relays of easily digested food. 

It is a most important object to the future well-being of the 
patient to restore the stomach to a natural condition. If it is 
the only deviation from health, then of course the advantage is 
obvious ; and even in cases where the real danger arises from 
another organ — as for example in injuries to the lungs or heart — 
the being able or not to digest albuminous food is often the turn- 
ing point of life overcoming the lesion, or the lesion overcoming 
life. 

Section IV. — Excess of Oastric Juice, 

It has always appeared to me very doubtful whether excess 
of gastric juice can ever be truly predicated of any state of 
system. There is often certainly a collection of acid in the 
stomach, which is accompanied by pain or distress, and as the 
gastric juice is acid, it has been taken for granted that this is 
gastric juice in unnatural abundance. But if it were really so, 
it could hardly help performing its duties in excess too, and 
digesting with great energy and rapidity. Such however is not 
the case, these instances of " acidity of stomach" being noto- 
riously those distinguished by slow, and sometimes absolutely 
arrested digestion. The most probable explanation of such 
cases is, that the food not being penetrated and dissolved by 
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the gastric jaice, takes on butyric lactic, or acetic fermentation 
as a mass ; and that this quantity of acid matter, surrounded 
by a layer of insoluble mucus, acts as a foreij^n body, and ex- 
cites the distress felt. It seems highly probable that in many 
of those instances there is a deficiency, rather than a too copious 
supply of the real solvent. 

The cases which seem most like a superabundance of this 
secretion, are those where there is very great liquid vomiting, 
— an ejection of more fluid matters than have been taken in. 
This does sometimes occur, especially as a symptom of acute 
disorders, and then truly enough there is more than is wanted, 
more than is taken up by absorption ; but still the excess is 
relative, not absolute, and it is the non-absorption which is the 
important point for consideration. 

Section V. — Deficiency of Oastric Juice, 

From physiological reasoning and the observations of Dr. 
Beaumont, the signs of the deficiency of gastric juice may be 
considered to be— 

1. An arrest of the food in the stomach. 

2. Distress after eating albuminoid substances. 

3. Decay of albuminoid substances in the alimentary canal, 
and consequent fetid gases arising from that decay. 

4. The appearance of unaltered muscular fibre in the stools. 

The observations of Dr. Beaumont have long ago taught us 
that the said deficiency is the consequence of many things 
familiarl}'' known as the causes of temporary indigestion. 
Anger, excess in alcohol and overabundant meals, are described 
as increasing indeed the redness and congestion of the mucous 
membrane, and also the quantity of mucus, but as diminishing 
the secretion. 

Want of the natural stimulus, such as occurs during absti- 
nence, appears also, from the experiments made at Derpt, to 
have a similar eflect. 

The febrile state, fatigue, mental or bodily, strained attention 
of the mind, grief, exposure to great heat or cold, are well 
known to dry up the membranes of the mouth, and therefore 
they may rationally be concluded to diminish that secretion of 
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the stomach which resembles them in its great abundance of 
water. 

The effects of anemia are more doubtful. We certainly do 
not as a rule see aqueous secretions diminished by the want of 
red particles in the blood, or by weak circulation in the vessels. 
In some cases they are even augmented, as for instance in hys- 
terical chlorosis, and in the early stages of ura^mic anosmia from 
Bright's disease, where the water secreted by the kidneys is 
more copious than natural. Yet still the quantity of solid 
matter therein is diminished, and we may fairly view a lessen- 
ing of the excretion of those substances which arise from the 
destruction of tissue as part of the consequences of imperfect 
blood. Under this category comes the gastric ferment, and 
therefore it is a reasonable inference that the juice is more or 
less deficient in this essential characteristic during anaemia. 

Yet as long as water remains in its full quantity, so as to 
keep up the bulk, or nearly the bulk, of the gastric juice, an 
important item in its composition remains, and we have at any 
rate an agent which can carry the alimentary mass on by the 
peristaltic wave till it passes the pylorus, and then becomes 
subjected to the intestinal digestion. Eoccess of water may com- 
pmsate for deficierit ferment^ as we see in the human stomach 
compared with the canine (see page 98), and perhaps in these 
cases there is some compensation in liquidity for loss of solvent 
effect in the gastric juice. 

At all events the fact is, that we do not in pure anaemia and 
atony find the stomach so defective in digestive power as might 
have been expected. It is only when overloaded with too 
great a quantity of food at once that it rebels, and by judicious 
management of the times of eating we can get as much digested 
in the twenty-four hours as the heaviest outgoings require. 

When, however, as a sequel to debility, or as a cause of it, 
there is also mucous flux and atonic congestion of the stomach, 
it is no longer a case of pure anaemia : circumstances are al- 
tered ; the digestive power of the weakened gastric juice is still 
farther interfered with by its not being able to penetrate the 
victuals, and so indeed some of the worst cases of difficult di- 
gestion arise. 

When, then, in weakly patients there is exhibited great diffi- 
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culty in the digestion of albuminoid substances, it is fair to 
conclude that there exists in the stomach some further lesion 
beyond mere anaemia or want of tone. But when the difficulty 
is of less moment, when it constitutes only an inability to 
digest large masses, while smaller give no inconvenience, it is 
probably the debility alone that has produced the inefficiency. 

It is this latter sort of deficiency which is congenital in some 
individuals, who constitute one class of what are familiarly 
known as " poor creatures" — persons who, without any classi- 
fiable disease, are always over-exerting themselves, and are un- 
able to live like their neighbours without failure. From defi- 
cient powers they are unable to digest at each meal enough to 
take the place of the usual interstitial destruction, and there- 
fore if the outgoings are not limited or the incomings increased 
by special management, their tissues must sufier, and innumer- 
able ailments arise as consequences of over-destruction. 

They cannot form enough gastric ferment to dissolve the 
usual quantity of food taken at a meal, and therefore, unless 
its place is partially supplied by excess of water, the mass will 
not obey the peristaltic wave, remains in the stomach, decays, 
excites congestion and mucous secretion, perhaps establishes a 
chronic mucous flux, feels like a weight to the nerves, and is 
passed on covered with mucus, and so prevented from being 
digested in the intestines. 

At the same time the gastric juice is further weakened by 
the saliva swallowed during the stomach's rest ; it collects there 
in sufficient abundance, not indeed to do any serious damage 
when the juice is natural, but enough to neutralize a serious 
fraction of the small quantities formed by these patients now 
under discussion. 

Deficiency of gastric juice has the additional bad effect of 
leaving in the system those matters which ought to be sepa- 
rated from it. For we must remember that secretions of all 
kinds have excretive uses as well as their more obvious duties 
as solvents to perform, — that the fluids which are turned to 
such good purposes consist of waste, useless, and hurtful sub- 
stances injurious to the body when left in it. This is made 
clear by the consequences which follow the purely mechanical 
retention of secretions. 
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What, then, are the coDsequences of the retention of the 
gastric juice? I should be sorry to dogmatize on a subject 
confessedly so obscure, but looking at the acidity of the secre- 
tion, at the complex and varying nature of the acids it contains, 
and that there are classes of diseases — viz., gout and rheuma- 
tism in their Protean forms — distinguished by the presence of 
acid in the sweat, the flesh, the blood, and everywhere where it 
should not be, — that the gastric juice is a peculiarly colourless 
secretion, and that what is retained in gout and rheumatism is 
also remarkably devoid of pigment, as is shown by the clear 
complexions and red blood of the sufiferers, — that in gouty and 
rheumatic persons such deficient digestion as I have described 
is peculiarly prevalent, and that an attack of these disorders is 
often preceded by an aggravation of the gastric symptoms, — 
taking, I say, all these things together, I cannot but connect 
the morbid physiology of these general disorders with the spe- 
cial retention of the secretions of the stomach, and their inabil- 
ity to be elsewhere excreted. 

By far the most easily proved cause of deficiency of gastric 
jnioe is hereditary predisposition ; there is no defect, moral or 
physical, so frequently handed down from parent to offspring, 
as the inability to form a sufficiency of this secretion; no 
''&mily failings" so common as the symptoms assigned to it in 
these pages. Other diseases do not much tend to produce it, 
and certainly no one particular class of diseases ; so much so, 
indeed, that persons who when moderately well have suffered 
the inconveniences here described, are not unfrequently freed 
from them during illness. 

Age is sometimes considered to be a cause of the symptoms 
detailed; but I cannot say my experience agrees with this 
opinion. I have very rarely seen an old person suffer in this 
way who has not had similar inconveniences before the turn of 
life, and the great majority of those who complain to us are of 
middle age. When elderly persons are troubled, it is usually 
through the agency of the external causes to be now noticed. 

Of external causes, the commonest is overwork of the mind: 
long-continued anxiety, ambition, hard study, and, in short, 
any employment which calls for the continuous application of 
the intellect or the passions in one direction, induce more frc- 



802 MORBID AFFECTIONS OF STOMACH. 

quently than anything else the train of phenomena ascribed to 
this deficiency. For this reason it is a complaint found among 
" the busy hum of men," rather than in the " calm peace and 
quiet" of rural districts ; rather among the classes who contrib- 
ute the fruit of their brains than of those who offer the sweat of 
their brows to the common stock of labour. 

Next to mental work comes gluttony, and next to gluttony 
drunkenness, as similar causes of the too early wearing out of 
the excitability of the gastric nerves, and consequent defect of 
secretion. 

Remarks on TreaimenU 

Where we have reason to conjecture that there is a deficiency 
of gastric juice, we must spare the stomach as much as possible. 
If the causes of deficiency are temporary, such as an occasional 
indulgence in eating and drinking, a little starvation will do no 
harm. 

But if the causes are of a more chronic nature, the patient 
may be not in a st^te to bear any starving or avoidance of 
albuminous food, and the disease may be aggravated by thus 
lowering the system. The best rules under these circumstances 
are — 1. To let the albuminoid food be as liquid as possible. 
2. To let the quantity requisite for the day's consumption be 
taken at frequent short intervals ; and (if it is likely to turn 
sour), 3. To guard it with alkalies. Thus we may get it to 
pass unaltered into the intestines, and by trusting to their 
digestion, spare the stomach without starving the patient. 

Though when taken with food or after food in cases of weak se- 
cretion, alkalies are almost invariably a relief, by preventing that 
acid fermentation which the absence of natural digestion gives 
occasion to. yet if taken before a meal they not only do no good 
but always aggravate the evils complained of. They appear then 
to augment the excess of alkali which already exists in the saliva 
swallowed, and neutralize the gastric juice as it is poured out. 
At such times, then, an exactly opposite course of treatment 
seems indicated, and is practically found successful. Acids, 
even when combined with indigestible substances, have been 
found an aid to digestion by habitual dyspeptics— as, for in- 
stance, sour apples, cherries, and the like, which Sir William 
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Temple recommends : but a safer plan is to take some soluble 

acid which brings no evil with it, such as a half a teaspoonful 

of vinegar in a wine glass of water, or a few drops of phospho- 

nc or muriatic acid, so as to neutralize beforehand the saliva, 

and to give the scanty gastric juice full liberty to do its duty. 

It will be found useful when recommending this treatment, 

to give our patient a short physiological lecture on the reason 

of it, lest we should seem to be blowing hot and cold, or trying 

experiments with his digestive organs, when we advise on the 

same day alkalies and acids to be taken as remedies. 

The gastric juice may in part be replaced by water drank ; 
and hence we often find a draught of this liquid, an hour or 
o after meals, will remove the discomfort arising from diffi- 
It solution of meat meals. It is not merely the dilution of 
t>xingent irritating matters which isefiected by this means, but 
e solution and consequent absorption of the delayed nutri- 
eotary mass. 

The comfort arising from drinking a short time after meals 
as originated the custom of tea and coffee soon after the even- 
g dinner. The liquids taken are, however, not nearly so well 
Tiited to the purpose as pure cold water is, and many sufferers 
Torn sluggishly secreted gastric juice will find from this latter 
^Deverage a relief which tea or coffee can never give. 

The water may be made pleasanter by being iced, without 
5U)y consequent injury to digestion, for we know from Drs, 
Bidder and Schmidt's experiments that the freezing tempera- 
ture does not arrest the functions of the gastric juice,* and pro- 
bably too the cold gives a tone to the stomach which its torpid 
congested condition requires. 

Another addition to the water, not unpalatable, is a few tea- 
spoonfuls of a solution of the superphosphate of lime,t which 
is at the same time a condiment or fillip to digestion, and a 
complementary food.j: 
A lemon-water ice is another agreeable substitute for tea. 

• See p. 08. 

t The eolation referred to may be made by adding to the pharmaoopoeal eo- 
latioo of chloride of calcium the rhombic phosphate of soda, and then redie- 
•olTing the precipitate formed by the addition of phoephoric acid. The chloride 
of iodiiim in the eolation only makes it the more sauoe-lllLe. 

t See p. 16d. 
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An important rule in congenital or habitual weakness of 
digestive power, is that of resting before and after meals, so as 
at least to let no unnecessary disturbing circumstances arise. 
Ease of mind and body is of so much importance that nothing 
can supply its place. It is very common to hear bachelors 
complain, that when they dine in company their dinner gives 
them no trouble, they swallow all sorts of imprudent food, and 
feel no more of it; while a solitary meal at their club, on the 
plainest meat, is digested with difficulty and pain. The £sict is 
that the one meal, after the previous rest of dressing, &c., is 
lightened by social intercourse, the other weighed down by the 
cares and worries of ordinary life. The remedy is an obvious 
one, and in their own power. 

A very injurious habit to persons with inefficient gastric 
juice, is that of going for long periods without food, and then 
feeding largely. They avoid an early luncheon perhaps for 
convenience sake, and then take none later for fear of " spoiling 
their dinner." Now the best thing that can happen in their 
case to a heavy dinner, is to be " spoiled ;" that is, for the un- 
naturally ravenous appetite to be stayed, and desire for a mod- 
erate useful meal only left. Five hours is the longest interval 
that should occur between the meals of weakly persons, or it is 
ten chances to one that they will eat too much at a time. As 
a general rule, let them remember always to spoil their appetite. 

Among the too long intervals often left between meals, should 
be mentioned the night. Persons sit up late, and then go to 
bed with a wearied, undefinable sense of sinking, an irritable 
temper, and coldness of extremities, by which symptoms they 
are kept from sleep, and lie tossing about like invalids. These 
evils may be obviated by a light supper. Beef tea* I have 
often found an excellent prescription in such cases, or a plain 
biscuit, with a glass of wine and water. But others, either from 
inclination or idiosyncrasy, seem better suited with a cup of 
gruel on retiring to rest. 

° 'llie solid beef tea, dried bo as to keep an indefinite length of time, and used 
with a little hot water when wanted, is a most valuable preparation. But care 
should be taken that it is not made at too high a heat, otherwise it is little else 
but glue. The rich gravy-like odour is the best test of its goodness, and tbe 
best guarantee is to have it made by a tradesman you can thoroughly trust. 
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The want of a perfect balance between the income and ex- 
penditure of the tissues by assimilation, so that on any acciden- 
tally increased exertion in the cases we are considering there is 
apt to be greater destraction than is good for the frame, makes 
Taluable any article of diet that will even temporarily limit the 
destruction, and enable more to be assimilated. Hence the im- 
portance to many persons in fair average health of the habitual 
daily use of one or other of those articles which were described 
in the First Book of this volume as " Accessory Food." For 
some tea or coffee is sufficient, but many really would not live 
to their natural term if the instinctive'^ craving for some form 
of alcohol were ungratified, and certainly without it would be 
obliged very much to abridge their powers of being useAil in 
their generation. 

Where anaemia is joined to gastric flux, ulcer, or other ali- 
ments, it is often a question whether you should risk making 
the anaemia worse by the spare diet and other treatment which 
is required to cure the stomach, or whether you should princi- 
pally attend to the anaemia, and let renewed health assist you 
in the cure of the local aliment. A question indeed similar to 
this occurs in all chronic disorders, and it is one which, more 
than any other exercises the special judgment of the physician 
in each individual case. 

In the case of the stomach, as a rule, I think it better first to 
attend principally to the local derangement, because till you 
can have a healthy or moderately healthy digestive organ as an 
assistant, you can do little towards a renewal of the blood ; but 
when that aids you, the restoration of the vital stream goes on 
of its own accord. Indeed, the return to strength seems to take 
place even in apiU of lowering measures. I mean, that while 
debilitating remedies are still in force, the weak blood becomes 
more and more healthy and strong. As, for instance, in a 
woman with probable gastric ulcer, under my care at the pre- 

. • !• it not right to call the desire for alcohol '* intimetive," when it is stated 
by the Editor of the Bimd of Hope Review (on the authority of the famous 
T—total lecturer, Mr. Gough), that of half a million of persons who had talien 
TOWS of abstinence in the United States, 860,000 broke them ! truly an awfhl 
outburst of nature ! Hare the same proportion ever violated tows of chastity, 
or any other ihnilar solemn obligation f 
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sent moment, who is having leeches on every other night, the 
lips and tongue are gaining colour, and there is a weekly in- 
crease of several pounds in weight 

Where the retention of the gastric secretion is not balanced 
by some evacuation elsewhere, and so a gouty or rheumatic 
constitution is joined to weakness of digestion, we must keep in 
mind the necessity of not limiting too much or too continuously 
the destructive assimilation. There is in this case a difficult 
point to be compassed : to evacuate that which is morbidly 
retained, we must augment the moulting of the body ; to pre- 
vent the destruction from exceeding the limited supply, we 
must adopt measures to diminish it. Yet it is clear that these 
two opposite courses cannot be at once pursued, and the ques- 
tion is, Whether we cannot obtain the advantages without the 
accompanying evils of either course carried d Voutrance ? 

The only way to do this is to imitate those politicians, who, 
following Lord Peterborough, prided themselves on the cogno- 
men of " Trimmers" — we must sell ourselves to both parties. 
At one time destruction must be limited, while nutrition is ne- 
cessarily sparing; and then for a time destruction must be 
encouraged, till that which is morbidly retained is washed 
away. A diet must be kept up containing all the complemen- 
tary nutrition that the alimentary canal can manage to digest 
with its weak powers, and in general accessory foods which limit 
destruction must be taken as a habit ; but /ram time to time these 
latter must be left off, and water, salt, laxative^ medicines, or 
alteratives, taken, to encourage that which as a habit is limited. 
In fact, instead of a constant drain on the system, the plan of 
occasionally flushing the sewers must be adopted. 

A course of alkaline or neutral mineral waters is the oldest 
established mode of effecting this end, and when properly used 
there is none more efficient. From the thanks of the pagan Ro- 
man " Nymphis Loci," dug up so frequently about Wiesbaden 
and Aix, to the faces, grateful it is to be hoped to a higher 
Power, seen there every summer, there is a continuous chain 
of acknowledgment of its benefits to those who have been lim- 
iting destruction by accessory food, and augmenting nutrition 
by full diet all the rest of the year. 

The principal occasion of disappointment in the use of alka- 
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line and saline springs, arises from injudicious excess in the 
employment of them. Patients conceive that some results, ap- 
preciable even by their uneducated senses, ought to follow the 
remedy; and hence they insist upon taking such a quantity as 
will purge, sweat, or diureticise them to a notable amount. In 
short, they insist upon the hurtful effects being visible, as a test 
that the good effects are really going on. Hence debility, and 
sometimes a consequent future increase of their disorder follows. 

The best way of guarding against this incautious zeal is to 
point out rationally what is really intended by the remedy ; to 
say that we had rather it should not produce any of the classified 
eflfects of drugs; and that what we want is an increase for a 
time of the interstitial destruction, which increase may take 
place without any of the inconveniently morbid results above 
named, and may be capable of scientific valuation and use 
without any of the familiar outward signs, — this explanation, if 
not understood by the patients, will at all events be appreciated 
by their medical attendants, and, it is to be hoped, acted upon. 

The use of bitters and tonics require a good deal of discrimi- 
nation. Where there is ancemia^ especially with a tendency to 
mucous flux of any part, ** iron alum," in doses of a grain or 
twb three times a-day, is an admirable temporary remedy. 
Loss of appetite calls for light vegetable bitters, such as gentian, 
or red bark, or cascarilla. Where the deficient powers of gas- 
tric digestion are distinctly traceable to mental labours having 
exhausted the nervous energy, Linnssus' prescription of nux 
vomica is most valuable. The best mode of administering a 
remedy of which such a graduated dose is required, is in its 
alkaloid strychnine, of which one-twelfth of a grain may be 
given to a dose, in frequency proportioned to the circumstances 
or decided by experiment in each case. There is nothing 
which so well restores the digestive energy of persons whose 
brains are over-fagged. Where deficiency of gastric juice can- 
not be associated with any of the above-named pathological 
conditions, or where it is purely hereditary, bitters and tonics 
rarely agree, and must be tried with much caution. 
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Section VI. — Degeneration of the Olands of the JSomach. 

Before entering upon a discussion of the special instance of 
the above-named condition which our subject requires, it will 
be worth while to collect into a few pages the scattered notions 
which constitute the present idea of degeneration. The whole 
process pathologists are not yet in a position to speak of. As 
we see it, it may be defined to imply certain alterations in the 
solids known by the absence of healthy matter, and the pre- 
sence in its place and in its form of matter, organic indeed and 
organized, yet incapable of the due functions of that which it 
replaces It is not only a morbid deposit, but a morbid deposit 
instead of a healthy one. It may be said to involre two processes, 
the imperfect growth of tissue^ and the growth of imperfect tissue. 

Degeneration is, in point of fact, " atrophy," or a want of 
supply to the part of its proper rpo^^ which is necessary 
to complete the true tissue; but '^ atrophy" has by long con- 
sent been restricted to cases where the weight and external 
size of an organ are diminished, and is not apph'ed to those 
where the imperfect matter deposited equals or exceeds in 
amount that which is removed; although the aetiology of the 
two and their real natures are so similar, and although both con- 
ditions are often found in the same organ. If " atrophy" is to be 
applied to mere loss of size, and "hypertrophy" to mere 
increase of size, as was usual a few years ago, the distinction is 
unreal, unessential, and therefore unpractical, and I must utter 
a protest against it. If " hypertrophy" is to be restricted to 
augmentation of proper tissue (as in obesity or muscular 
growth), and " atrophy" to mean diminution of proper tissues, 
it expresses a useful fact ; but then it would apply to some 
cases, where, though the proper tissue is lessened, the whole 
viscus is increased, and thus shock those who are used to the 
nomenclature of ten years ago. Degeneration is therefore the 
term least likely to be misunderstood. 

The most striking and complete instance of a degeneration, 
is that of the bones, which constitutes the terrible disease Os- 
teo-malacia, or softening of the bones. That firm fibrous struc- 
ture which binds together the phosphate of lime throughout 
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the skeleton, is no longer formed ; bat in its stead there grows 
a quantity of oil. Then the phosphate of lime passes away by 
absorption, so that in a short space of time, in the place of a 
solid stony pillar of bone, there remains only a model of it in 
fat* 

From such glaring instances, appreciable by the naked eye 
and naked hands, an impression may be gained of the nature 
of those degenerations which are discernible only by the mi- 
croscope. Deaths from diseased heart frequently happen, where, 
at the examination afler death, there seems to be not nearly 
enough mischief done to the organ to cause the catastrophe. 
But on placing the muscular fibre under a microscope, you find 
the form indeed pretty well preserved, and the quantity perfect ; 
but the minute striaB which run across the ribands of fibrillse 
are partially or wholly obliterated, and their place taken by 
tiny black specks, mixed with larger brilliant specks with a 
dark outline. We find also that by soaking it in aether, or by 
heating it on a peace of blotting paper, we can get evidence of 
there being an unnatural quantity of oil in the tissue. Hence 
we conclude, not unfairly, that these small black specks are 
what they look like, namely, finely-divided fat. This is the 
most familiar and striking instance that can be quoted of an 
interstitial change of substance, without change of form visible 
to the naked eye. 

E!qually with bone and muscle, and perhaps more commonly 
than either, glands become degenerated in structure without 
there being necessarily any appreciable aleration in form or 
weight. In the kidneys this constitutes that unfortunately fre- 
quent condition, Bright's disease, and is one of the most usual 
causes of albuminous urine and dropsy. It is not at all uncom- 
mon to find these organs presenting to the naked eye a normal 
appearance, while examination by the microscope reveals the 
fact that the structure necessary to secretion is deficient through 
the greater part of the gland, and is replaced by either a less 
organized fibroid, or by an albuminoid substance, or by fat. 
Sometimes this degeneration is confined to the epithelium which 

^ See a ** Sketch of the Microacopic Anatomy of Softened Bones/' by the 
Author, in the MHkeo'Ohiruryieal l^anmieUanSj vol. xxzvii., p. IS. 
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lines the tubes, Vhere, instead of the healthy stractare, there 
are seen granular masses, and frequently distinct oil globules, 
recognised by their highly refractive substance and clear dark 
outline. These coherent fibrinous or oily skins are thrown oflF 
from the tubes, aud form the delicate transparent threads found, 
with a moderately powerful glass, in albuminous urine, and 
well-named '* casts." 

I have mentioned above the three different forms which the 
morbid substitutes for healthy tissue may assume: viz., the 

FIBROID, ALBUMINOID, and FATTY. 

The most familiar instance of an imperfect fibroid tissue is 
a scar. A solid, white, tough organized substance takes the 
place of that which had been destroyed by an injury. It is un- 
necessary to describe what is so well known. Just in the same 
way, if a muscle is diseased, it becomes sometimes converted 
into an exact resemblance to the tendon which forms its extre- 
mity. So on serous membranes which ought to be transparent, 
such as the pericardium, you find white opaque patches. The 
delicate transparent membrane is removed, and a thick scar-like 
patch left in its place. So too, in glands, there goes on an ana- 
logous process. The liver becomes harder and heavier than 
natural, the interstices between the lobules become thicker and 
more solid, just in proportion as the secreting structure dwindles 
away. Hence the tissue is not so homogeneous as natural ; it 
is collected into large grains, constituting what is called " granu- 
lar liver," and by reason of its hardness receives from the Greek 
the title of ** Cirrhosis." The kidneys become hard and white in 
a similar way, in one form of Bright*s disease. And probably 
all other organs are liable to the same evil, those which I have 
mentioned being simply the most important, from their intimate 
connexion with the daily needs of life. Fibroid degenerate 
tissue is sometimes formed in greater quantity than what it re- 
places ; and hence it is possible to have an increase of size and 
weight in the organ affected, while yet its ultimate tendency is 
to contract into itself, and to form hard, dwindled masses. This 
is strikingly exemplified in scars, especially in the dreadful dis- 
figurements occasioned by contracting cicatrices of the skin in 
the neck : the lips and eyelids are dragged down by the stern, 
slow, fatal strength of the shrinking fibrous tissue, till the face is 
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hardly recognisable as human. So the liver is usually shrunk 
up and dwindled by this deposit of fibrous tissue in its inter- 
stices, the edges are rounded, and the outside covered with 
wrinkles and irregular depressions ; so too are the kidneys, they 
become hard, small, and covered with scars, while the capsule, 
which should be sufficiently loose to peel off easily, is bound by 
the contracting cellular tissue so close to the viscus, that you can 
scarcely detach it without tearing. 

Albuminoid degeneration has not received so much investi- 
gation as the fibroid, but as a sort of recompence it has received 
a great variety of names. Portal and Abercrombie called it an 
albuminous infiltration, which was assuming a little too much 
as to its nature ; the French described it as larckicie, or *' lard- 
like ;" the Germans are speckig, or " bacon-like ;" to neither of 
which is its resemblance very close. Dr. Gairdner calls it 
"waxy:" so we may see none of these pathologists are quite 
satisfied with one another's comparisons, all being in fact imper- 
fect. Dr. Budd, with a boldness I cannot commend, calls it 
"scrofulous," from which it is certainly very different ; and Mr. 
Prosecter Meckel has quite lately given it the name of " Cho- 
lesterine disease.^'* This variety of denominations shows that 
but little is known except that it is in a dense, colourless, homo- 
geneous, translucent substance, more friable, and less tough than 
fibrin, and not possessed of the tendency to contract so strik- 

« 

ingly distinctive of the latter. It is as like greasy coagulated 
albumen as anything else. 

By this degeneration the affected organ is never contracted, 
and sometimes is very much enlarged, as in the not unfamiliar 
instances of the spleen and the liver. 

The very large pale kidneys, with loosely adherent capsules, 
sometimes found in Bright's disease, are, I believe, instances of 
the same degeneration. 

Fatty degeneration has already been used as an illustration 
of what was meant by the term degeneration, and was exem- 
plified in several tissues. It is liable to occur after, and as a 
further stage of the other two kinds, but is not necessarily pre- 
ceded by them. The heart may be quoted as an instance of 

o See Medko-Chirurgical Ranew, Oct. 1S54. 
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this, where you may by the microscope detect the degeneration 
at such an early stage, it is certain that no other morbid oondi« 
tion has gone before. 

But though it may commence primarily, and indeed com- 
mences primarily more often than either of the other forms of 
degeneration, yet it is a greater departure from the state of 
healthy nature than either of them. Organic substances may 
be ranked according to the degree of physical life they are 
capable of being endowed with — according to the distance they 
are removed from the purely chemical reactions of inorganic 
matter. Thus, Fibrin alone is capable of entering into a direct 
intercourse with mind, of being the immediate agent of the 
will in voluntary motion : Albumen may be the recipient and 
retainer of life, as in the ovum and in plants, but is incapable 
of serving the soul by moving in obedience to it : Fat can do 
neither the one nor the other. Moreover, whilst fibrin and 
albumen both require life for their production, fat may be 
formed by their decomposition ; — they must be products of life, 
it may be an educt of death. Thus we may artificially, in the 
laboratory, produce fat from muscle. The familiar instance of 
the formation of adipocire from buried corpses in the old ceme- 
tery which formerly covered the ground where the Marchd des 
Innocents now is, first, through Fourcroy, drew modern* atten- 
tion to the subject, and fixed attention by giving the substance 
a name. Just in the same way if a piece of muscle, such as a 
heart for instance, be exposed to a running stream for a few 
weeks, or placed in weak spirit and water, it becomes converted 
into fat, first exhibiting the granular form, and then putting on 
a regular waxy appearance. In a case where the fibrin of the 
blood was passed by the kidneys, constituting the spontaneously 
coagulable urine, I found no fat was extractable by ether, but 
on keeping the fluid for three months under a layer of ether, 

® It had not escaped the shrewd eyes of Sir Thomas Brown, who observes in 
his Hydrioiaphia, *' In an hydropical body, ten years buried in the churchyard, 
we met with a fat concretion, where the nitre of the earth and the salt and lixivi- 
ens liquor of the body has coagulated large lumps of fat into the consistence of 
the hardest Castile soap." A quotation from Lord Bacon {Silva Silvarunij Ebcp* 
C78) sometimes referred to as bearing on this subject, has nothing to do with it, 
relating merely to the extraction of the fat diffused through waste flesh in a 
recent state, of which he purposes to make economical use. 
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the whole of the coagolable fibrin was converted into oil, and 
diflsolved in the sapernatant menstraum. 

The formation of fat then, as a process of degeneration, may 
be a species of decomposition. It may be a retention in the 
system of that effete substance which ought to be got rid of by 
interstitial absorption — a death or metamorphosis in the body, 
which ought to take place out of the body. It is not known 
whether it is so, or whether it is a deposit from the blood of 
fat instead of fibrin ; but in either case it is a degeneration, 
the presence of a less vitalized tissue, instead of a higher and 
more vitalized one. 

A practically correct, though metaphorical idea, therefore, of 
degeneration may be formed by representing it as a partial ar- 
rest of metamorphosis ; a state of the solid tissues in which the 
phenomena of life are exhibited in too feeble a degree for the 
production of the type of those tissues. In the liver, instead 
of a definitely formed congeries of cells, there is an indefinite 
growth of fibrin, disposed to contract and follow the general 
laws of fibrin, or perhaps an albuminous infiltration, still less 
capable of active life ; while, at the same time, the secreting 
oells, instead of doing their proper work, become converted into 
oiL Similar changes may happen in the placenta ; in the eye, 
forming '* arcus senilis," &c 

Ae in degeneration indefinitely -shaped fibrin is formed in the 
tissues, and as an inflammation indefinitely-shaped fibrin is also 
thrown out, and fibrin then also exists in excess in the blood, 
the two processes have been likened to each other ; and the one 
at present under description has been disposed of as a sort of 
" inflammation." But how different the vital phenomena of 
these almost contrasted processes I Watch degeneration where 
you have an opportunity of watching so well all physiological 
acts, ia the transparent eye. If arcus senilis, as degeneration 
of the cornea is called, was accompanied or preceded by con- 
gestion, heat, swelling, and pain, such facts could not escape no- 
tice : there is notoriously nothing of the sort. If Bright's dis- 
ease of the kidneys began by inflammatory symptoms, we 
should not be lefl long doubting about the fact. True, there is 
sometimes haematuria at the commencement, but certainly not 
as a rulCi and that hsematuria is not of an active sort. There 
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is DO pain or fever, as in renal inflammation. Then again, de- 
generation attacks principally those parts which are least liable 
to inflammation, such as the kidneys,* and avoids those which 
are most liable, such as lungs, areolar tissue, and skin. It is 
surely a pity to use any common term for such very different 
things. 

It was not to be expected that the glandular coat of the sto- 
mach should escape a misfortune which happens to almost every 
other part of the body. Its degeneration, however, has not 
attracted the same amount of notice as that of other organs. 
MM. Engel and Wedlf have cursorily alluded to it, and Dr. 
Handfield Jones:^ has published the consecutive^ examinations 
of 100 stomachs, in many of which this degeneration was to be 
found, but I doubt if any other pathologists have investigated 
it. The accuracy of the descriptions of the latter gentleman I 
can testify to, having examined at the same time with him se- 
veral of the cases which were patients of my own. I therefore 
borrow with confidence from his paper in the Medico- Chirurgical 
Transactions^ and have used it in drawing up the subjoined 
classification. 

The mucous membrane of the stomach presents the following 
distinct forms (or degrees in extent) of degeneration, named as 
they appear to the eye, and explained by the microscope : — 

1. Thinning ; i.e., destruction of the tubular or glandular 
structure, without the formation of so much in its place as is 

o Sec Btatistical evidence of the familiar fact of the variety of inflammation 
in the kidneys, and their power of resistance to it, in the '* Decennium Patho- 
log^cum*' of the present author, in the Medico- Ckimrgieal JRenew, April, 1853. 

t Grundzuge dtr Pathologi9chen HUtoiogiet p. 185. 

{ Medieo-Chirurgical Trantaetiont, vol. xxxvii, p. 87. 

§ It is very niH?c8«iry to place some guard over that weakness of our minds which 
causes positive events to take a much firmer hold on the memory than negative 
ones, which allows the seeing a thing a few times to outweigh the hundred times 
we do not sec it under similar circumstances, and consequently causes false in- 
ferences to be drawn. With the intention of placing such a check on the fancy, 
I think it always desirable to select cases, if possible, from a definite number 
taken conKcutively, and to let that definite number be the whole that have come 
under notice daring a certain period. We shall thus get a fair notion of the 
real frequency or rarity of the phenomena we are observing, and of their conse- 
quent importance ; and we shall have a source of statistical information, scanty 
perhaps, but ten timt^ the worth of a collection of fBucis made sporadically, or 
with the view of proving a predetermined point. 
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removed ; so that if a quantity of granular dShris did not 
remain, it would seem like a simple removal of the gland 
tissue. 

2. MammiUation ; so called from the lumpy islands which 
rise up on the surface of the stomach, like ** mammas!^ — (they 
are not very like.) It is in fact a reticulated veining of partial 
atrophy or degeneration, which leaves insulated portions either 
of their original thickness, or else with a deposit of fibrous mat- 
ter in them — a state of things, as Dr. Jones well observes, 
closely analogous to the granulations of Bright's kidneys. 

3. Equal Thickening throughout; i.e., a removal of healthy 
tissue, but a deposit of a greater amount of morbid or less 
organized matter, so as to add to the sum total of the viscus. 

4. Degeneration of the atrophied masses ii?to fat vesicles and 
fatly matter. 

These are the best marked differences between the several 
appearances presented, but there are besides other accidental 
circumstances which occasion apparent varieties. Thus we find 
in many of them black pigment, which is the dS>ris of altered 
hsematin, showing that congestion had formerly existed in the 
part ; and small dark-red specks of obstructed capillaries where 
it is more recent. By these means several variations in colour- 
ing arise. The formation of cysts in the stroma of the mucous 
membrane, the partial distortion of the tubular glands, are acci- 
dental occurrences in all the forms ; and sometimes the distor- 
tion causes the tubes to mass together into lumps, almost like 
conglomerate glands, especially in the pyloric region. 

Now the above-named appearances are just the same as are 
found in all degenerated glands, and are most familiar to us in 
those easiest examined — the kidneys. We do not there set 
them down as the causes of the degeneration, nor consider them 
as forming the essence of the state, and are naturally led to the 
same conclusion in the stomach likewise. 

The frequency of degeneration of the glandular structure of 
the stomach is very great : in the 100 cases collected by Dr. 
Jones, no less than 77 of the stomachs exhibited this form of 
atrophy, more or less, and in 14 of these the destruction of 
tubes was very great. We may say that 23 per cent, were in 
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perfect condition ; 68 not likely seriously to interfere with 
health, and 14 unequal to their required duties.* 

The prevalence of degeneration as a disease of the kidneys, 
I showed in the " Decenniura Pathologicum," where it was seen 
to be probable that one-fiflh of those who die in the humbler 
ranks of life have this lesion; for in 2161 autopsies there were 
454, or 21 per cent., visibly thus affected.f 

It is impossible to draw a comparison between these numbers, 
because the descriptions are not made by the same observer, 
and consequently the line of demarcation between health and 
disease is not drawn in the same place. 

But whichever set of numbers we look at, we cannot but be 
struck with the. strong tendency to glandular degeneration ex- 
hibited by chronic patients in the present day. We cannot tell 
whether the same existed in former times, for our predecessors 
had not the same facilities of observation and record that we 
have ; but changes in the modes of practice generally found 
curative would seem to indicate that a change has taken place 
in the human constitution, as well as in minds and manners. 
The increased intolerance of bleeding and other depletory meas- 
ures, exhibited by the sick, however afSicted, is matter of daily 
observation. If we were to follow our grandfathers' prescrip- 
tions, few patients would survive. It is an interesting question 
which now a steady perseverance in statistical records may 
solve, whether this tendency is strengthening in us, whether 
the race of man, as it grows older, becomes more subject to an 
organic lesion which, as we shall shortly see, is peculiarly one 
of advancing years? Is the change due to external circum- 
stances merely, to varied habits and manners, to any cyclical 
revolution of planetary and terrestrial phenomena as yet unob- 
served? — or shall we seek it in the body itself, and trace in the 
physical diflferences continuously augmented by transmission 
from sire to son the alteration of the race ?t 

o Total in Dr. Jones* tables. Medico- ChirurgieaL TranMoctUms^ vol. xxxvii. p. 
109. In his own reckoning, p. 101, he has omitted five as ** nearly healthy." 

t Medico-Chirurgical Bevieto for April, 1853, p. 503, and the corrected copy of 
the " Decennium Pathologicum" in the library of the Medico-Chirurgical So- 
ciety, p. 112. 

X I made these remarks in the '* Decennium Pathologicum'' about the kid- 
neys, but they apply equally to all sorts of degeneration. 



HOHBlb AFFSOnONS OF STOKACH. 817 

I have been careful in the above sentences to say " change," 
and not " deterioration," becaase the records of insurance show 
arithmetically, as far as length of days is concerned, we need 
not be afraid that we are " daturi progeniem mtiosiorem.^^ The 
getting rid of the many fatal worms in the bud of human life, 
which our generation has to rejoice in, may well compensate 
for the possible increase of others less quickly destructive. We 
have only to be forewarned and forearmed against the latter to 
oonduct our race to the highest state of physical condition it is 
capable o£ 

It has been already mentioned, that the tendency to degen- 
eration increases with advancing years. This is very strikingly 
shown in the kidneys. In the "Decennium Pathologicum" I 
hive published the following statistics of the 2161 cases ex- 
amined : — 

Under the age of 15 in every hundred 5*8 had Bright's disease 
Between „ 15 and 30 „ 13*3 

„ „ 30 and 45 „ 22-8 „ 

„ „ 45 and 60 „ 31*0 „ 

Above „ 60 „ 341 ., 



The same result concerning the stomach is deducible from 
Dr. Jones's paper. Of the 77 cases he details — 



7 were under 20 years 


of age. 


13 „ between 20 and 30 




11 ,, „ 30 and 40 




17 „ „ 40 and 50 




10 ,, .,50 and 60 




19 ,. above 60 





Of the causes of degeneration as a whole, and of those of de- 
generation of the stomach in particular, we have not yet suffi- 
cient evidence to say much. The prevalence of this form of 
oiganic change, as exemplified most familiarly in the kidneys, 
greater under temperate than under hot climates, and among 
the uncomfortable classes than among those who have the 
power of avoiding noxious influences, seems to point to the 
eflkcta of cold and damp on the skin, joined to the want of those 
comforts which are agreeable to the body, as the chief agents 
io its production. But beyond this and the influence of age, I 
fear little can be stated positively. 
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Some inflaences that moral prepossessions might have induced 
us to expect would act in the production of this lesion in the 
stomach, do not seem to have much to do with it. The 11 
cases of hard drinkers collected by Dr. Jones, had, as a rule, 
less the matter with their gastric glands than the temperate. 
In only three was the amount of destruction very extensive ; 
and in one man whose addiction to the vice was so great as to 
sink him materially in the social scale, and cause his death in 
an hospital at forty-nine, of diseased heart and liver, there was 
unexpectedly found a very tolerable state of stomach ; — not 
more disease in fact than was observed in numerous patients 
whose lives had certainly been very unlike his. 

I have not details as to the mode of life of a set of cases of 
diseased kidneys sufficiently complete for statistical purposes, 
but certainly my impression, derived from hospital experience 
is, that in the case of the degeneration of these glands also, 
alcohol cannot be regarded as a direct agent Intemperate 
classes, such as tailors, prostitutes, beggars, thieves, &a, do not 
seem to suffer in a greater proportion than other persons equal- 
ly exposed to wind and weather or bad air. 

The symptoms of degeneration of the gastric glands are much 
more of a negative than of a positive character : the lesion is 
but little, if at all, marked by any sensations in the stomach 
itself. This is just what we might expect from the phenomena 
of the analogous condition in other organs. We do not discover 
Bright's kidneys from the feelings of the loins, or fatty hearts 
from pain in the cardiac region ; even softening of the bones 
itself produces no pain in the yielding skeleton till actual frac- 
ture takes pace. 

It is only when the glandular layer is utterly destroyed that 
gastric symptoms, specially so called, are produced. This was 
the case in a respectable sober bricklayer, aged about fifty, 
whom I was requested to see by Mr. Ancell. He had been for 
years troubled with vomiting, generally occurring an hour or 
two after a meal, preceded by a sense of weight, without pain, 
in the epigastrium. Latterly he had been unable to keep any 
solid food on his stomach, and but little liquid, and was 
reduced to a state of extreme emaciation and anaemia. Exam- 
ination and pressure even were borne without pain. He had 
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been treated by a variety of physicians with occasionally tem- 
porary, but never lasting, benefit. However, what seemed to 
have done him most good were blisters and gentle mercurials, 
at an earlier period of the complaint. 

Death here certainly followed directly on the disordered 
functions of the stomach. That organ was found post-mortem 
(as reported by Dr. Jones) with scarce a trace of tubular struc- 
ture. There was no disease of importance in the other viscera. 

But on the other hand, cases of extreme degeneration are 
quoted by Dr. Jones, in which no more stomach symptoms 
appeared than in others with the tubular structure almost 
healthy. And erne case is more fully detailed, in which the 
absence of any previous epigastric pain, or special habits relat- 
ing to food or emaciation, was particularly noticed, though the 
tabes in the middle and pyloric regions were entirely wasted.* 

Probably the reason for the presence or absence of gastric 
symptoms lies not so much in the degree of degeneration, as in 
the extent ; and future investigation may be expected to show 
that the local phenomena predominate in proportion to the su- 
perficial amount of lesion in the mucous membrane, and not 
the degeneracy of the tissue. It is indeed not unfair to sup- 
pose that so long as any gastric glands remain in a good work- 
ing condition, they may respond to the call for increased exer- 
tion made by their disabled colleagues, just as one kidney or 
one lung often does duty for two. But when all are equally 
unfitted for work, continuously increasing deficiency of the sol- 
vent secretion must arise. 

These cases, however, are not without some obscure negative 
phenomena. There is a want of power to resist injuries gene- 
rally unimportant, with a disappointing inability to profit by 
nutriments, stimulants, or drugs, at least in a degree propor- 
tioned to the dose, and alarming symptoms supervene much 
sooner than was to have been expected. These are the cases 
which disappoint friends so much by not "rallying" when the 
illness has in truth been. slight, and which, if not understood, 
shake so sadly the faith of believers in the sole power of the 
phannacopceia. 

o Jones On the Siotnaeh, p. 106. 
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Where such evidences, otherwise inexplicable, exist of the 
imperfection of one of the main aids to the conveyance into 
the system of the nutriment proper for its renewal, we may 
conjecture the existence of the lesion in question, and modify 
accordingly the management of the present diseases and of the 
future life of the patient 

The prognosis of degenerate stomachs, when we are enabled 
to suspect their existence, hangs solely on the superficial extent 
of the injury. For, as before said, probably on the superficial 
extent depends the prominence of the lesed functions of life. 
Diagnosis therefore, even if it could make it more certain, 
would not alone help to prognosticate the eVent. By the de- 
gree of emaciation, anaemia, debility, and want of vital elasti- 
city alone, whatever they depend on, can we judge of the gra- 
vity of the case before us. 

Remarks on Treatment 

I am far from regarding degeneration as an inevitable evil, 
whose advances we have got to watch and deplore without 
raising a hand against them. Possibly we cannot restore the 
destroyed tissue (though as long as the form is preserved I am 
not sure of that), but we c^n at any rate try to check the des- 
truction of that which remains intact. What have we ? An 
arrest of metamorphosis ; old tissue is not removed, and new 
tissue not formed to put in its place. Doubtless, then, our 
business is to adopt such measures as liquify and remove effete 
matters, and augment the efficiency of the blood to form new. 
Try this plan in degeneration of the kidneys, where we can 
test the advance or recession of the morbid state by the urine 
and general health. In Bright's disease I know of no treat- 
ment so advantageous as that which unites alteratives (that is, 
liquefacients of tissue) with those restorers of blood par exceh 
lence, iron and animal food : and the patients have benefited 
just in proportion as I have been enabled by circumstances to 
carry out the administration of alteratives without producing 
their poisonous effects. Those derive most advantage who are 
able to continue taking blue pill nightly without salivation, 
those next who can take corrosive sublimate, those next who 
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can only bear neutral salts, iodide of potassium, and water in 
bath and beverage. Under all circumstances iron has been 
most efficacious when given at the same time as the mercury, 
salines, and water,* and when animal food has been enabled to 
be digested, so as apparently to supply the renewing plasma at 
the same time as the old is removed. 

This " renewal of age," as the Hebrew Psalmist would term 
it, cannot but be equally applicable to one form of degeneration 
as another, only that in gastric degeneration one would be 
careful to select mercurials which specially act upon the sto- 
mach, such as corrosive sublimate, whose poisonous effects we 
know to be chiefly manifested in that organ, and therefore may 
conjecture that the medicinal effects follow the same rule. And 
the animal food one would be careful to administer in small 
firequent quantities knowing the deficiency which there must 
be of gastric juice. 

The knowledge that the solvent powers of the stomach 
decline as age advances, suggests that elderly people should 
gradually diminish the quantity of food taken at a meal, espe- 
cially of animal food. If the system requires it, they may eat 
oftener than before, but less at a time, and be more careful than 
ever not to waste the power they have on indigestible useless 
matter. There is great good sense in an aphorism of Dr. 
Cheyne's: 

" Aph. 13. Every wise man after fifty, ought to begin to 
lessen at least the quantity of his aliment ; and if he would 
continue free of great and dangerous distempers, and preserve 
his senses and faculties clear to the last, he ought every seven 
years to go on abating gradually and sensibly, and at last 
descend out of life as he ascended into it, even into the child's 
diet* 

Vtnum lac senum, is an old saying which is the result of an 
universal experience. It may at first glance appear inconsis- 
tent with the above-quoted dictum, yet in reality it is not so. 
The stimulus of alcohol enables the weak stomach (or in other 
words, the small remnant glandular structure left to the aged 
body) to do extra duty for a time, and digest that which would 

o Chejnef On Rtgimen. London, 1740. 
21 
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otherwise be useless; so that thoagh the qaantitj with which the 
organ is loaded may be diminished in obedience to our aphorism, 
yet by getting the utmost benefit out of that quantity, the neces- 
sary supply of nutriment may be kept up. The proper limita- 
tions of use and abuse will be discussed in a future chapter.* 

Section VIL — Ulcer of Stomach. 

Ulcer of the stomach is an actual loss of substance over a 
greater or less extent of the mucous membrane. The tissue 
is absolutely destroyed, and replaced by nothing. 

It is a much more dangerous disease than degeneration, and 
may prove fatal in several ways : — 

First. — It may perforate right through the serous sac, and 
destroy by peritonitis. 

Secondly. — It may open into a large bloodvessel, and cause 
hsemorrhage. 

Thirdly. — It may exhaust the vital energies, by vomiting 
and marasmus. 

The first mode is the most common among the young, the 
second and third among the middle aged and elderly. 

Rapidly perforating ulceration has been so often found in 
young females, that it has, unnecessarily I think, been held to 
constitute a separate sort of ulcer, called jHir excellence, " the per- 
forating ulcer." The greater frequency of this termination in 
youth is probably due to the greater rapidity of all vital pro- 
cesses at that age, and perhaps, also, something is to be attribu- 
ted to the greater activity and quantity of the gastric juice. 

The same tendency to strike deep and perforate, exhibited 
by ulcers in youth, is equally seen in ulcerations of other parts 
of the intestinal canal besides the stomach, and moreover ap- 
pears quite independent of the disease which has given rise to 
the ulceration ; it is the young and vigorous whose intestines 
become perforated, whether the first origin of the evil was pul- 
monary consumption, dysentery, fever, or chronic inflammation. 
This fact is proved by the same decennial collection of 2161 
post-mortem examinations at St. George's Hospital, which I be- 

o Chapter x. § 4. 
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fore quoted.* In 128 of these, various parts of the intestines, 
not including the rectum, were ulcerated, in connexion with 
tubercular disease in the lungs; and in 9 of the 128, perfora- 
tion had taken place. The ages of the 9 were as follows, placed 
in order of their youth ; namely, 15, 17, 22, 22, 25, 29, 33, 34, 
and one young man of age unknown. In eighty other cases, 
non-malignant ulceration bad occurred from various causes, 
chronic and acute,t independent of tuberculosis ; and perfora- 
tion had occurred in several parts (exclusive of the rectum) in 
sixteen instances, as a consequence of the extension of the 
ulcer outwards.:]; The ages of these sixteen patients were, 7, 
16, 16, 16, 20, 21, 22, 24, 24, 28, 30, 30, 30, 35, 37, 56. These 
examples suffice to show exactly the same fact as our table of 
ulcerations of the stomach ; namely, that all ulcers tend to 
penetrate the peritoneum more in youth than in declining years, 
bat that such a tendency is not by any means confined to one 
period of life, nor to one peculiar species of ulcer. 

If the ulceration has existed but a short time, as in the so- 
called ** perforating ulcer" of youth, them the edges are sharp, 
as if a hole had been punched out of the membrane. Some- 
times these *' punched holes" extend right through the stomach, 
constituting perforations; sometimes they are in the mucous 
coat only. The last was the case in five instances of ulcers not 
in themselves fatal, and in one of ulcer fatal by the exhaustion 
of vomiting, cited in a paper on this subject by the present 
author {London Journal of Medicine^ July, 1852) ; and in another 
instance related in Dr. Bristow's words in the Medico- Chirurgi- 
eal TVansactions, vol. xxxvii., p. 98; and in three of Dr. Jones's 
cases. Three instances of punched per/oration may be found in 
the above-quoted paper by the author, and in most books on 
morbid anatomy. 

o I must take this opportunity of thanking the present medical staff of St. 
George's for permission to arrange and publish the information, so valuable in 
a ftatlstical point of view, contained in their well-kept record of fatal cases. 

t OMet of typhoid fever are fairly included, because, though the primary to- 
liitioa of continuity in the intestines is of the nature of slough, yet the perfora- 
tion of the peritoneum is the consequence of ulceration following that slough, 
■ad oocnn osually after the fever is gone. 

{ This latter clause is to exclude cases of perforation from injury and from 
extenud caoiei, as «.^., from a gall-stone eating its way into the duodenum. 
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On the other hand, when it has lasted some time the edges of 
the ulcer are thick and raised, and the membrane around thick- 
ened also. Those ulcers with thickened edges perforate too, 
and occur in youth too (there are three cases of their having 
perforated, and three cases of their occurrence under five-and- 
twenty, in the above-quoted paper by the author) ; so that in 
fact they appear to be in no wise different from the thin-edged 
ulcer, except in having lasted longer time. 

The most common situation for ulcers is in the lesser curve 
of the viscus, and they are more usually near the pylorus than 
the cardia. 

Is ulceration of the stomach an idiopaithic lesion, or is it a 
proof merely of the existence of some other morbid state? 
Now, if it is found constantly, or even frequently, associated 
with a certain class of diseases in life, or unnatural appearances 
after death, we might be led, even by the small number of ex- 
amples before us, to put them together as cause and efiEect. But 
the evidence we have seems to show the reverse ; for if we ex- 
amine the collected cases we shall see that the concomitant de- 
generations of the viscera are so various, and in so many cases, 
where the accidents arising from the local disease have proved 
fatal, are the other organs quite healthy, that I think we may 
fairly consider ulceration of the stomach as always an indepen- 
dent disorder, and not a symptom or a consequence of other 
affections. 

It is a common observation, that ulceration of the stomach is 
more common among females than males. This is quite borne 
out by the fact that seven out of ten persons under thirty years 
of age, mentioned in the paper by the present author, above 
quoted,* were of the former sex. The difference in the propor- 
tionate frequency with which the sexes are attacked, is not how- 
ever sufficiently exclusive to lead to the supposition that it 
arises from any mysterious connexion between the stomach and 
those organs which distinguish man from woman. I should 
prefer attributing it to those habits of half-civilized life which 
females, voluntarily or involuntarily, persist in : such as wear- 
ing ill-fitting stays, with rigid beams in front pressing upon the 

^ London Journal qf Medicine, July, 1852. 
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viscera, leaning forward to work immediately after food, swal- 
lowing their meals half-masticated, keeping decayed teeth in 
their heads, allowing mental emotion to check digestion, and a 
variety of other similar causes of the difficulties into which 
their stomachs fall. 

It may be remarked, that perforation at least, and therefore 
probably ulceration of other parts of the intestinal canal, seems 
very impartial in its choice of sex. Among the nine cases 
mentioned above,* connected with tuberculosis, there were seven 
males and two females ; and of the sixteen arising from other 
• various causes seven were males and nine females. 

It may interest some to compare the chances of perforation 
from simple ulcer, and from malignant disease of the stomach. 
In the decennial period at St. George's Hospital, ending Dec 
Slst, 1850, there died thirty-four cases of malignant disease of 
the organ, and in these perforation occurred thrice ; there were 
nineteen cases of simple ulcer, and perforation was found in nine 
of these. The difference is sufficiently marked to make the 
smallness of the numbers of no importance. 

Perforation therefore is the most natural end of ulceration of 
the stomach, if it runs its full course. And what a fearful end I 
I protest that, when treating cases where ulcer of the stomach 
is likely, I have shuddered at the thought that there is possibly 
bat a piece of gold-beater's skin between the invalid and death. 

Besides perforation, another very intelligible danger consists 
in the liability of the bloodvessels to be eaten into. Haemorr- 
hage is very common, and in two eases which I have quoted 
in the London Journal of Medicine, it proved fatal from the large 
size of the artery opened. In one, curiously enough, it was 
&tal without hsematemesis, the bleeding being wholly internal, 
and no blood vomited. Such a case however is rare, and 
bloody vomiting is certainly the rule in long-continued ulcera- 
tion which penetrates bloodvessels. 

Under what circumstances excessive vomiting and emaciation 
prove fatal in simple ulcer, I am unable to say. Such however 
was the end of two cases out of the twenty-two quoted as 
above mentioned. 

• p. 828. 



326 ' MORBID AFFECTIONS OF STOMACH. 

What, now, are the symptoms of ulcer in the stomach ? I 
mean the symptoms uncomplicated with any of those destruc- 
tive accidents to which I have said it may give rise ? 

la the paper quoted from the London Journal of Medicine^ I 
have collected nine instances of ulceration which did not in 
itself prove fatal, but where death occurred from other causes ; 
eight from the post-mortem books of St. George's Hospital, and 
one from St. Mary's ; and Dr. Jones adds six more cases of non- 
fatal ulceration in his already -quoted paper. In three of these 
fifteen cases, it is especially noted in the records that there were 
no local symptoms referable to the stomach , and in the others, 
none were prominent enough to attract the attention of those 
in charge of the sick, except indeed that one had a pain in the 
left hypochondrium (which, by-the-by, was not the situation of 
the ulcer), and a fanciful appetite, preferring rice to potatoes ; 
but no vomiting, pyrosis, or any other mark of aggravated 
dyspepsia. Nor indeed does the long history present a record 
of more marked symptoms in cases where the consequences of 
the ulceration have been fatal. 

There may be several explanations given of this absence of 
local phenomena. First, that where other diseases of a more 
painful nature exist, the less may be masked by the greater ; 
as, for example, when we are having a tooth drawn we do not 
feel the dentist treading on our toe. Or it is possible that the 
confinement to bed, and the restricted diet imposed on the 
patient by the more important diseases of which people usually 
die, may tend to heal up ulcers of the mucous membrane, and 
so render its morbid states a greater rarity to the pathologist 
than to the practitioner. So we see it in a mucous membrane 
visible to the eye; abraded, and even ulcerated sore throats, 
constitute an appreciable fraction of our annual practice; yet I 
find that, in the 2161 post-mortem examinations made at St 
George's in ten years, the pharynx was found reddened by in- 
flammation only thirteen times, and ulcerated six times, and the 
tonsils ulcerated but eight times. So, too, the pharynx of a 
young woman, a patient of mine at St. Mary's for ulcerated 
oesophagus, presented, three weeks before death, a decided 
abrasion, which on post-mortem examination was not to be seen. 
Or it may be that the want of common sensibility in the organ 



ICOBBID AFFECTIONS OF STOMACH. 827 

touched makes it irresponsive to our modes of examination. I 
am inclined to attach much importance to this last explanation : 
and for this reason, that where pain does exist, it seldom points 
out the exact locality of the injury, being referred in several 
cases to the lefl hypochondrium, when the ulcers were found 
after death in a different situation. It is very probable that 
disordered sensations, proceeding from the mucous membraoe 
of the stomach, are felt only at its outlets, in an analogous man- 
ner as irritation of the colon is felt principally at the anus, of 
the bronchi at the glottis. The same however does not happen 
where the peritoneal covering or the cellular tissue of the organ 
is involved, as in malignant disease or peritonitis ; the pain 
proceeding from which usually denotes truly the locality of the 
lesion. 

The pain felt after eating or drinking, in cases of ulceration 
of the stomach, is most marked when the aliments are of higher 
temperature than the body. Very often they can be borne 
when of low temperature — as for instance, iced milk or the like 
— while they give intense suffering if above 90°, that is to say, 
at all equal to the natural warmth of the stomach. 

It is also much increased by moving about after meals, indeed 
to persons with ulceration of the stomach, absolute rest after 
eating is a matter of necessity. 

The interval between the time when the food or other ex- 
citement is taken and the commencement of the pain, is not 
invariable. As a general rule, it begins within a quarter of an 
hour, but I have known it delayed much longer. Sometimes it 
gives no trouble so long as the meal goes on, and on its ceasing 
supervenes gradually, and attains its maximum in about five 
minutes. In fact, it closely resembles a toothache from an ex- 
posed nerve, which as we all know, will sometimes begin im- 
mediately when touched, but sometimes delays till mastication, 
or whatever else has roused it, is over. 

The pain of an ulcer in the stomach is always increased by 
pressure, especially the local pressure of one or two fingers. 
Sometimes it is so mild when the patient is at rest, and so im* 
mediate when the parts are touched, that it may rather be call- 
ed tenderness. This symptom, when present, I think is more 
peculiar to gastric ulcers than any other subjective phenomenon. 
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The continuance of the pain as a symptom is very variable. 
Sometimes it will 'be very bad indeed for days or weeks, and 
then again suddenly cease, so that food can be borne without 
any serious inconvenience. This is so similar to what happens 
in toothache from decay, that I cannot but think the pathology 
in the two cases is the same. It appears not unlikely that in 
ulceration, as in toothache, the pain arises from the exposure of 
many fine filaments of nerves in an open sore ; when then, on 
the further progress of the destruction, the whole branch of the 
nerve is killed, we know that in the tooth, and may conjecture 
that in erosion of the stomach, sensation will cease. 

The above-mentioned variability of the pain, where it exists, 
may serve with other signs to distinguish simple ulcer from 
malignant tumours, with or without a sore place. In the latter 
case the pain, though not always severe, yet when once it has 
begun, is almost always constant 

The appetite is rarely diminished, usually natural, and 
sometimes even craving. The latter is especially the case dur- 
ing the paroxysms of pain, and adds much to the distress of 
the patient and the difficulty of management 

Constipation is not uncommon, probably as a consequence of 
the irritability of the abdominal nerves transmitted from the 
sore place to the lower part of the intestinal canal. This should 
be borne in mind, that in diagnosis and treatment the symptom 
should be referred to its right source, and not reckoned as the 
cause of the concomitant evils. 

Vomiting is a frequent, but by no means distinctive, accom- 
paniment of gastric ulceration. It may be severe, yea, so 
severe as to cause death (as in the two cases quoted above from 
the London Journal of Medicine)^ but ordinarily it is only occa- 
sional, and the accesses not of long duration. It is of great 
importance to watch it closely, for where ulceration is really 
the cause of it, streaks of blood will seldom fail to be found 
some time or another, and in many cases more considerable 
ejection of blood occurs. These streaks of blood are of the 
highest value in a diagnostic point of view, because they are 
extremely rare in other diseases which may be mistaken for 
simple ulcer. In cancer, for instance, without ulcer (where the 
interference with digestion, though rare, is, when it does occur, 
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not dissimilar from that wbich is felt in simple ulcer), hadma- 
temesis never supervenes ; nor does it in mucous flux and in 
neuralgia, which the pain might cause to be mistaken for ulcer. 
The blood is not always vomited ; sometimes it is transmit- 
ted downwards with the food, and then, if in large quantities, 
may appear in the stools, blackened generally, and perhaps in 
lumps. Bat the microscope can always detect in it either natu- 
ral or altered blood-disks. 

In short, we may pronounce that the most distinctive and 
best marked symptom of ulceration is haemorrhage in some 
form ; if we find blood frequently vomited, either pure and red, 
or blackened by the gastric juice, or passed by the bowels, 
without any sign of intestinal lesion, and blackened as aforesaid 
by the gastric juice, we may be pretty certain there is an ulcer; 
and if there is at the same time pain after food, especially hot 
food, and after exercise and on pressure of the epigastrium in 
one local spot, our suspicions may be further strengthened. 

Bui we must not be too certain of the absence of an ulcer from the 
absence of these symptoms^ remembering in how many cases they are 
absent, and in how many they are masked by others. There is 
perhaps no lesion in the whole circle of pathology which more 
often escapes detection than ulceration of the stomach. 

The causes of a disease are worth investigating, principally 

by reason of the hints thus gained for its treatment ; and it is 

^th this intention that the subject is here considered. The 

first point in the etiology to be made out for our guidance is, 

whether these ulcers are due to over-work of the stomach or 

tinder- work, whether they arise in those who eat too much or 

in those who eat too little ; for upon this depends that main 

part of the patient's discipline, the nature of the diet. Now all 

the cases of ulceration I have been able to hear of, have been 

found in persons whose vital powers were at a low ebb. The 

hospital patients I have quoted were old housewives, exhausted 

by large families and hard labour, maids of all-work, servants 

out of place, paupers, vagabonds, and the like ; and in the 

upper classes I only know of two post-mortem examinations 

where ulcer was identified, viz., in a leuco-phlegmatic Oxford 

Professor, and a weakly old lady. In fact, it seems to be a 

manifestation of deficient supply for the renewal of the part, 
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and to be analogous to certain other ulcerations which take 
place in a cachectic state of body. The quick destruction of a 
thin-edged perforating ulcer may be compared to the rapid loss 
of substance in the ^^cancrum oris'^ of children, or the ulcerated 
cornea of starvation and arrested innervation ; the old ulcer of 
slower growth is like the sore legs of our workhouse popula- 
tion, with their thick edges and copious deposit of fibrin. AH 
are equally proofs of deficient nutriment. 

Besides this, I am not able to assign any cause for ulceration, 
for some not uncommonly set down as such have, I think, 
rather evidence against them than for them. For instance, 
interal abrasion by hard substances is rendered unlikely by the 
usual situation of the ulcers near the pylorus ; for such ex- 
traneous agents would surely act most powerfully at their first 
entrance, while fresh and sharp.* 

External pressure would make ulcerated stomachs common 
among handicrafts where the epigastrium is subject to constant 
pressure, as with boot- makers. I am assured, however, by Mr. 
Sparks Hall, the boot-maker of Begent-street, that hsBmatemesis, 
vomiting, and other signs of ulcer, are not known among his 
workmen, and that numerous as are the cases of injured diges- 
tion in consequence of the faulty habit of pressing the work 
against the epigastrium, none appear to take the form of gastric 
ulceratipn ; the functions most commonly interfered with being 
those of the small intestines and colon and the peristaltic 
muscles. 

Over-hading the stomach, were it a cause of ulceration, would 
render the lesion most common where it is never found, viz., 
among children ; whereas the people where we find it are just 
those who do not over-load their stomachs. 

Spirit'driJiking^ again, is an agent which moral considerations, 
probably, have got classed among the causes of ulceration of 
the stomach; for certainly, if we had to declare one way or the 
other, hospital experience would lead to the opinion that, so 
long as he can get a supply of liquor, it rather exempts the 
indulger than subjects him to this lesion. 

o How much hard rubbing the etomach will bear without ulcerating, is shown 
by an instance given in Dr. Baillie's Morbid Anatomy, of five half-penny pieces 
being retained in the stomach long enough to form a pouch* without any abrasion 
of surface. — Baillie's Morbid Anatomy, p. 92. 
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Remarks on Treatment 

The famous anatomist, M. Beclard, declared he had got an 
ulcer in his stomach. He persisted in living on spoon food till 
he felt well of the peculiar symptoms that had led him to this 
conclusion, and truly enough, after his death the cicatrix of an 
ulcer was found. So he was proved right in his diagnosis and 
successful in his treatment. From hence it has been inferred, 
wrongly I think, that the lowest diet consistent with life is the 
type of treatment which we should aim at attaining to in ul- 
cerated stomach, and that the nearer we approach this the more 
likely the cure of the patient. But that is to misinterpret the 
experience set before us. What is really required is an avoid- 
ance of an over-load to the organ, and avoidance of everything 
which may distend and cause sanguineous congestion, while at 
the same time good nutriment is supplied. I do not know any- 
thing that accomplishes this purpose better than iced milk, 
with the addition of from one-quarter to one-third of lime 
water. A constant taking from time to time of two or three 
taUespoonfuls of this mixture renders regular meals unneces- 
sary, for as much as a couple of quarts may easily be digested 
in the day. The solid food least injurious is captain's biscuit, 
well soaked in water, and made palatable by the addition of 
a little milk, guarded with soda, or else macaroni rendered 
exceedingly soft by long maceration and boiling. 

Condiments in general should be eschewed. None seem to 
give so much pain as that apparently simplest and mildest of all 
— sugar. The nerves in all sore places are peculiarly sensitive 
to the action of this substance ; tender gums and carious teeth, 
for instance, are pained by it more than even by salt, vinegar, 
or other soluble agents, and feel the pain too, so immediately 
that it cannot be due to any chemical change in the sugar. 
Those who have any ulcers in the digestive mucous membrane 
should as cautiously avoid it as those with tender teeth. 

Such very great benefit accrues from this plan, both in ulce- 
ration and in other diseases of the stomach resembling it in 
symptoms, that it is seldom requisite to persevere in the extreme 
strictness of diet for above six or seven days, after which a gra- 
dual return to more ordinary food should be commenced. 
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Next to this mode of diet come leeches, as a most powerful 
means of preventing local congestion, of getting rid of the ef- 
fete venous, and inducing a passage of fresh arterial blood 
through the capillaries of the neighbourhood. Applied three at 
a time about twice a week, they certainly do not weaken the 
patient, for weight will almost always found to be gained during 
their use. I cannot say that I have found blistering at all ca- 
pable of supplying their place, though that has been often re- 
commended by other practitioners. 

Trisnitrate of bismuth gives much temporary relief and I am 
inclined to think is of real value in healing the ulcer. It seems 
to have this eflfect also in ulcers of the lower part of the ali- 
mentary canal, and d fortiori benefit may be expected in the 
upper part, where the drug has better opportunities of getting 
to the sore place. But it must be administered in large doses of 
from fifteen to twenty grains, or no advantage follows, and may 
freely be increased to two scruples or a drachm, if necessary. 

Astringents are often of signal benefit. Amongst them I 
should assign the first place to the newly-discovered salts of 
metals whose constitution and form are the same as alum, espe- 
cially to " iron alum." Three or four grains of this salt taken 
thrice a day give an immediate relief to the pain ; and the me- 
dicine has also the advantage of adding to the blood a metallic 
constituent, usually much required in these cases, and improving 
the anaemic condition. 

As a change, gallic acid, nitric acid, and bitter barks may be 
employed ; and in these cases, as in external ulcers, I have 
found great benefit from variety. The original medicine is 
often much more efficacious after a fe\^ days' change to another. 

Nitrate of silver, given as usual in pills by itself, has disap- 
pointed me in the treatment of suspected ulcer, and indeed in 
all gastric complaints, though from its beneficial action in cases 
where it can be directly applied — as to the external skin and 
visible mucous membrane — it is a promising medicine. Pro- 
bably it is converted into the inert chloride of silver before it 
arrives at the scene of action.* 

* It is possible by covering the pill with gelatine to delay somewhat this con- 
version of the nitrate ; but the quantity of saline fluid it meets with immediately 
it is dissolved, seems to render it inert, unless given in larger quantities than is 
quite safe. 
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It is very possible that mere diet alone might cure ulcer of 
the stomach, but it is very desirable not to be obliged to trust 
solely to a measure which often would reduce too much the 
patient's strength. The blunting of the sensibility of the sore 
surface by medicine enables us sooner to return to hitherto 
unbome articles of food than had drugs not been used, and thus 
much to shorten the convalescence, which, in the case of the 
labouring classes, is a matter of great importance. 

In all lesions of the stomach, the state of the mind has a 
more powerful influence over . the progress of the morbid 
process, than when it is situated in any other part of the 
body. Indeed I have, in some obscure cases, been led correctly 
to refer the chief locality of the disorder to this organ by the 
effect which follows purely moral causes. I allude mainly to 
that unfortunate class of hospital patients, female domestics 
who have left their places from ill health. The anxiety to 
recover oft;en prevents the desired result, and the kindness or 
harshness of a visit from the mistress may be distinctly traced 
in the advances or relapses on the succeeding day. When this 
is observed to be the case, it is striking how often the stomach 
will be found to be the organ chiefly at fault. 

A remarkable instance of this influence of moral causes (over 
olceration especially) occurred in a patient of Mr. Ballard's, 
whose case is narrated by Dr. Jones.* " A gentleman, fifty- 
eight years of age, had suffered upwards of twenty years with 
occasional attacks of pyrosis and pain in the epigastrium, and 
continued to do so till within eighteen months of his death, 
when business of a profitable nature took him to Madeira and 
back twice in the space of nine months ; during this time 
being probably freer from anxiety and care, and perhaps living 
better than at any previous time of his life, he did not once 
suffer from his complaint. On his last return home, he appeared 
much younger, and was stout and well. This good state con- 
tinued for some time, but as trouble again invaded him, so did 
his disease ; he suffered loss of appetite and pain, which was 
relieved by vomiting. At length, when overwhelmed by pe- 
cuniary difficulties, he was seized in the street with violent 

o On Morbid Qmditiofis qfthe Stomach, p. 214. 
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pain and faintness, after which he survived only forty -eight 
hours." On post-mortem examination an ulcer was found to 
involve nearly the whole circumference of the pylorus, and at the 
anterior part to have perforated the coats. This case illustrates 
very well the beneficial effect of means capable of raising and 
invigorating the general power, though no restriction is laid on 
the patient's diet. There is a very strong presumption that 
had this person's circumstances continued favourable, his dys- 
pepsia would not have returned, his gastric mucous membrane 
would have functioned properly, and his ulcer would have 
healed. For this reason I would always recommend, where it 
is practicable, travelling; especially that sort of travelling 
which was so beneficial in the case above quoted, a sea voyage 
to a warm climate. In tropical countries people seem able to 
attain a paradisiacal state of drowsiness, ruinous indeed to na- 
tional prosperity and to the healthy mind and body, but extreme- 
ly beneficial for a short time as a medicine to a real invalid. In 
his Health-trip to the Tropics^ Mr. Willis remarks that " breath- 
ing, which is among the negative sensations in other climates, 
seemed to me a positive pleasure — as positive as delicious feed- 
ing when hungry — in the balmy sea of the Lesser Antilles. I 
could have heartily said grace after every breath." Under our 
northern skies some care and anxiety are requisite to enjoy 
anything, and ten times more to gain the means of acquiring 
it, but there the bounteous air rains ripe luxury all for nothing. 
A powerful means is thus afforded for relieving the body of 
those carking influences of the fidgetty mind which, in gastric 
complaints more than any others, retard cure. 

Section VIII. — Cancer^ and other Mechanical Impediments, 

I hold with Dr. Wedl, " That a classification of cancer accord- 
ing to its external habit, or according to its microscopic struc- 
ture, is in reality impossible, because its forms pass one into 
another, and exhibit a combination of different forms in the 
same tumour. There is but one cancer, whose various aspects 
are caused by the combined quantity and quality of the organi- 
zation it attains,"* and, it might be added, by the nature of the 

o Wedrs Orwdxugt der PMologiteken Htstoloffie, p. 631. 
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tissue and by the degree of nutriment afforded from the organ 
it settles in. 

Doubts are often expressed whether the name of " cancer" 
be rightly assigned to cases of irregular thickening of the walls 
of the stomach and other parts of the intestinal canal, because 
of the absence of the peculiar large cells, with numerous nuclei 
and spindle-like prolongations, and other formed elements, which 
are common in quick-growing tumours when examined under a 
microscope. The irregular thickening has been classed under 
the name of " chronic inflammation," which means nothing. 

Now I cannot think this absence of soi-disants ** cancer cells" 
an argument of any consequence. They are absent from many 
parts, and sometimes from the whole of malignant growths ; 
and the more we know of tumours the less we pin our faith in 
these "cancer cells" as distinctive of that from whence their 
name is received. 

The real fact appears likely to be, that these many-nucleated 
cells are peculiar to quick endogenous growth, and do not show 
the nature of new formation at all, but merely the rapidity of 
their increase. 

Now the morbid state of the viscera we are considering, very 
rarely is of quick growth ; we have all seen instances of its 
going on for years and ye^irs with scarce an alteration ; and 
hence it is not so surprising that even such a sharp-eyed micro- 
soopist as my colleague, Dr. Jones, should fail to find " cancer 
oells" in conditions of the stomach whose malignant nature was 
evidenced by the existence of cancer elsewhere.* 

The proof of the really cancerous nature of this condition of 
stomach is shown by the frequency of its association with more 
readily identified malignant growth in other parts of the same 
body. In the 2161 cases examined during ten years at St. 
George's Hospital, there were 199 cases of apparent malignant 
disease. In 84 of these the stomach was affected, but in only 
12 alone, in the other 22 some other distant part, not continuous, 
or in any way joined by continuity of tissue, was a partaker of 

o <« In none of these caaee did the caooeroas growth iteelf consist of cells of 
oorposdes, that conld have been declared positively to have belonged to a ma- 
lignant tnmonr.'' Dr. H. Jones On Morbid QmdiHonM <^ the Btonmeh, p. ISS. 
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the same morbid appearance.* In another case, not included in 
the above,f the stomach was so slightly thickened that, looked 
at alone, it could not have been pronounced cancerous by any- 
body, yet was declared to have that nature by the affection of 
the oesophagus with decided cancer. 
The real practical points about cancer are — 

1. That it possesses a power of independent cell-growth — 
that is to say, that its particles, though at first they may be a 
degeneration of healthy particles, yet are capable of producing 
others, morbid like themselves, from the normal fluids they are 
nourished with. 

2. That it is injurious just in proportion *a8 by its shape it in- 
terferes with vital functions. 

The first point is still sxjfb jucUce, and this is not the place to 
discuss it If the essence of cancer consists in a power of 
separate growth, and not upon the substance of the tumour, or 
upon any cancerous constitution of the whole body, many of 
the mysteries of its history will be cleared up. We shall be 
able to understand how, in a tumour or part of a tumour 
arrested in its growth or growing slowly, the so-called cancer 
cells belonging to quick growth may be found in diminished 
quantity, and at last absent altogether. We shall be able to 
understand how a most malignant-looking tumour, removed 
before its poisonous cells have got into the blood, does not 
appear again ; whilst one of very doubtful aspect, which has 
remained long enough to infect the circulating medium, disap- 
points the hopes of the surgeon by returning. As the notion 
becomes impressed on our minds, we shall understand that a 
tumour may be designated as "more" or " less" cancerous — 
that, in fact, there are degrees of malignancy, or quick growth, 
as of every other morbid process, and that according to the 
degree so is the visible aspect. 

It is probable that the degree of growth may be dependent 
partly on the Jiormal degree of growth of the part where the 
cancer is inserted, and that this may account for the rarity of 

o See '* Dccennium Pathologicom/ * by the present author, in Jfedico-Chirur- 
gitml Hevine, Julj. 18^, p. 247 ; or p. 151 of the corrected copj in the Medico- 
Chinirgicml libniry. 

t Si. Gtoryt'4 I\>ti'MorUm Book, 1845. Folio 282. 
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qoick-growiDg cells in cancer of the alimentary canal wall. No 
great quantity of substance has to be renewed in this thin tube, 
and therefore the bloodvessels which supply it cannot nourish 
quick growth, so readily as the bloodvessels going to other more 
rapidly changing parts. 

That tumours are injurious just in proportion as they me- 
chanically interfere with vital functions, is a matter of clinical 
experience which only has to be mentioned to be clear to every 
practitioner. The size which they attain in the liver and 
ovaries, before destroying life, may be seen in any museum, and 
I lately had an infant under my care, seeing it occasionally for 
a year, cheerful and well, in which the left kidney was ab- 
sorbed by a fibroid and gelatinous cancer, considerably bigger 
than the patient's head: whilst, on the other hand, life 'is lost 
by a tumour as big as a pea in the brain or the heart. 

The reason is, that in the liver there is plenty of room for 
both cancerous and healthy growth ; that one kidney and one 
ovary, or even both ovaries, may be destroyed without ob- 
structing vital acts, but that such is not the case in the centres 
of innervation and circulation. 

Cancer of the stomach may interfere with the process of 
digestion in several ways : — 

1. Its shape may impede the progress of the alimentary mass. 

2. It may contract adhesion of the peritoneum to neighbour- 
ing parts. 

8. It may involve the mucous membrane, become ulcerated, 
stop the peristaltic motion, open the bloodvessels, cause vomit* 
ing, and all the other evils described as belonging to the ulcer- 
ated condition. 

It will be seen that all these three are more or less mechan- 
ical interferences. 

The impediment to the progress of the alimentary mass 
afforded by unulcerated cancer in the stomach, is strikingly 
small. I had lately under my care at St. Mary's for six months, 
a man with great cancerous tumours of the liver, which finally 
killed him. After death a nodular cancerous mass, an inch 
thick, was found to surround completely the pyloric end of the 
stomach, involving the whole substance of the canal, except 
the mucous membrane. Yet this man had at no time any dif- 
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ficulty in digesting the more than ordinary quantity of animal 
and vegetable food which was allowed him, had no indigestion 
or vomiting, nor had he ever any pain in the epigastrium till 
his last fortnight, when there was peritonitis at the other end 
of the stomach, from the growth of cancerous tumours in the 
omentum. 

Adhesion of the stomach to the neighbouring parts, as a con- 
sequence of previous inflammation, is not common without the 
co-existence of such serious disease as complicates the attribu- 
tion of symptoms to it. I am inclined to think, however, that 
it does not as a rule interfere much with digestion, and that the 
cases where it does so are the exceptions. The following are 
the only cases I have in my notes bearing directly on this 
point : — 

A woman, aged fifty, a patient of Dr. Macleod's at St 
George's, in 1845, had her stomach adherent to her liver, with- 
out any ulceration or other disease of the former. She had pain 
from half an hour to an hour after meals, from compression of 
the duodenum by tumours in the liver, but none immediately 
after food^ as she would have had if the stomach had been in- 
convenienced by the adhesions.* 

Another, a man of fifty-eight, had old adhesions of the sto- 
mach, with the mucous membrane healthy, and no gastric 
symptoms at all before death.f 

All other detailed cases of adhesions that I can find had 
either some ulceration of the stomach, or tubercular or malig- 
nant disease of the peritoneum, or neighbouring abcesses, which 
explains the symptoms without reference to the adhesions. 

Though I put down therefore adhesions to neighbouring 
parts as a possible way in which cancer of stomach may inter- 
fere with digestion, I do not think it a probable, and certainly 
not a frequent way. 

The great practical evil of cancer in the stomach is its liabil- 
ity to ulceration. This is the way in which it destroys life, and 
makes existence a burden. 

Cancerous ulcers sometimes eat into the bloodvessels, and 
cause haemateraesis, but much seldomer than simple ulcers, as 

o St, Oeorge*9 Fod-Martem Book, 1845. Folio 19. 
t Ibid., folio 119. 
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has been already stated. And when the blood is poured out, 
instead of being thrown up clear and red, it is altered to a 
brown or black colour, showing that it has exuded slowly, and 
80 had time to be altered by the chemical action of the gastric 
juice before ejection, as happens in melsenic stools. The usual 
course of illness they induce is one dependent on the starvation 
and distress of constant vomiting, and on the impossibility of 
properly digesting the food taken. 

Cancer is much more common towards the pyloric end of the 
stomach than the cardiac. Thus of the 84 cases in ten years at 
St George's Hospital, in 17 the pylorus alone was aflfected, and 
in 2 only was the morbid growth confined to the cardiac 
extremity. 

The tendency of males to this lesion in the stomach is much 
greater than of females; thus of the 84 fatal cases above named, 
23 were males, and 11 of the other sex. And this, too, is in spite 
of a greater tendency of the latter to malignant disease in gen- 
eral ; a tendency evinced by the fact, that of the 2161 cases ex- 
amined, 13*6 per cent, of the women, and but 5*5 per cent, of 
the men, were thus affected.* 

Remarks on TreatmenL 

It has been shown that adhesion of the stomach to neigh- 
bouring parts, in such a way as to interfere with digestion, is 
very rare, and that the mechanical impediment offered by can- 
cer and other tumours is very small, as long as the mucous 
membrane of the stomach is intact; so that the chief aim of the 
treatment must be to postpone ulceration as long as possible, 
and when it has taken place to confine its ravages and results. 

Now, ulceration of the stomach, there seems every reason to 
believe, is more likely in an anaemic starved state of s^'stem 
than under opposite circumstances, and if not the direct result 
of innutritions diet, is certainly aggravated by it ; and it is also 
made much worse by mental anxiety. The advantage of a full 
nourishing diet was shown in the case of the man mentioned in 
page 337, whose stomach gave him no trouble, and remained un- 
ulcerated till the time of his death, though the pylorus was so 

o "Decenniom Pathologicam,'' in Mtdieo-Chirurgical Review^ July, 1858. 
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extensively cancerous. This advantage also appears in the 
much greater length of time which persons in affluent circum- 
stances will survive than the poorer classes. The Imperial pris- 
oner at St. Helena lived with cancer of the pylorus three years 
and a half, even after the symptoms of some obstruction to the 
motions of the stomach had begun to be evident : but it is very 
seldom that our hospital patients will attain to a third of that 
period. The best chance of preserving comparative health is 
afforded by frequent small meals of nutritious food, such as 
milk guarded with alkalies, soft-boiled macaroni, scalloped 
oysters, well gravied mutton, beef tea, and the like. The diges- 
tion should always have something to do, while the stomach is 
spared an overload; even the nocturnal abstinence, which is 
the best rule for healthy persons, is too long for these invalids, 
and a cup of beef tea on going to bed, or in the middle of the 
night is a safe precaution for them. 

When ulceration has once begun in the mucous membrane 
from cancer, it requires the same management as when it arises 
from other causes ; and treated in this way, and with such views 
of the nature of what we have to do with, is much more capa- 
ble of relief than the incurability of its origin would have led 
one to expect. It is very possible to prevent the stomach from 
being the cause of death ; and if possible, it is decidedly moat 
desirable, for of all terminations of existence, those by perfora- 
tion of the hollow viscera, hsematemesis, or excessive vomiting, 
to which gastric ulceration leads when unchecked, are the most 
distressing and rapid. It is unnecessary to repeat further what 
has before been said about the nature and treatment of ulcera- 
tion, which is equally applicable to the lesion when secondary 
to cancer, as when primary. 

Section IK.— Dilated Stomach. 

I cannot help thinking that the majority of the cases which 
are viewed as dilatation of the stomach are congenital malfor- 
mations, and not so much the consequences as the causes of 
disease. For I cannot find that any one has ever observed the 
dilatation either to increase or diminish, although in truth the 
inconveniences (if any) which it gives rise to may be consider- 
ably modified. And in all the well-marked instances I have 
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seen, there has been a decided aberration of shape as well as of 
size, and in many an unnataral position: phenomena more 
likely to accompany a congenital than an acquired state. 

It is observed that the mucous membrane is usually covered 
with a tenacious secretion,* but whether this is a cause or a 
consequence of the large size of the viscus, is not easy to deter- 
mine. Chronic mucous flux is not, in the case of the other 
hollow viscera, accompanied by dilatation ; generally indeed, 
as in the case of the bladder, such a condition of interior is 
usually followed by contraction. But still in the bronchi truly 
we do see a sequence of events which would justify us in hold- 
bg the altered mucous membrane as an origin of change of 
size. 

On examination after death, a dilated stomach is usually 
found to contain a large quantity of liquid matters. Hence it 
has been laid down that voluntary over-distension by glutton- 
ous feeding is a cause of dilatation.f However, the largest 
stomach I ever saw was in a young delicate woman, who died 
under my care of ulcerated oesophagus, who was by her disor- 
der nearly starved during the last two months of her life, and 
who always had a small appetite. In eight cases of dilated 
stomach recorded during ten years at St. George's, three had 
gastric cancer, two chronic ulcer, two had dropsy from dis- 
eased hearts and livers, and one was a healthy but very poor 
woman, who broke her back by tumbling off a cart Five of 
these were prevented by disease, and the rest probably by cir- 
cumstances, from eating too much, so that I am disposed to 
think the attribution of dilated stomach to over-feeding to be a 
flight of imagination. 

There is however one habit which both physiology and 
observation make me think likely to induce dilatation of the 
stomach,. and that is tight lacing of the waist during the tender 
years of youth. One of the five non-malignant cases above 
quoted from St. George's, the case of my own with ulcerated 
oesophagus, had very considerable distortion of the ribs, and 
one can easily conceive that the sideways pressure on the organ, 

o Dr. Bamberger, iu Virckaw*9 Handbuek der tpe: Pathoicgie umd Tk^rtgtU. 
Vlter Bd., later Abth., i. 827. 
t Dr. Bamberger, aa before dted. 
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filled as it usually is pretty well by the natural appetite of 
youth, at a time when the body is attaining its complete shape, 
may lead it to grow of an abnormal form, in the same way that 
the liver does from the same cause. Tight-laced women are 
apt at about forty to have big stomachs and red noses. 




PARTIL 
MORBID ACTS COKSBQUBNT ON MORBU) CONDITIONS OF STOMACH. 

The general effects of gastric derangements on digestion maj 
be classed under three main heads ; viz. — 

Disturbance of the peristaltic motion, or muscular atony, pn^zia)- 
ducing vomiting; 

The diminution of the supply of the special solvent; 

The induction of pain in the epigastrium. 

Section I. — Muscular Atony and Vomiting. 

In most structural diseases of the stomach, the peristal) 
wave of the muscular coat cannot but be much interfered wit 
The consequences of this interference are a relaxation of t' 
oesophagus, a compression instead of a wave in the stomach a" 
vomiting. The same result follows when, from excessive mp=gn- 
tal emotion, the nerves of the gullet experience a tempor^t.17 
paralysis ; so that vomiting is produced by disappointment, s ^«-ir- 
prise, anxiety, nay, sometimes even by joy and pleasure. S'tiil 
more strikingly is vomiting brought on by the stoppage of *Jie 
peristaltic wave in the intestines, such as occurs in ileus, hern.iay 
intus-susception, and peritonitis. 

Vomiting from arrest of the peristaltic wave has been some- 
times referred to a reversal of that muscular act whi^h carries 
the alimentary mass onwards — to an aw tf- peristaltic motion. 
But there seems to me no evidence that such is the case : io- 
deed, an attentive consideration of the phenomena of the act 
itself would seem to show evidence to the contrary. Reflect on 
the peristaltic motion — it is slow, continuous, and uniform ; pos- 
sessing indeed strength in its steady force, but no irresistible im- 
petus. Compare this with vomiting, and note the difference : here 
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we have a violent explosive power, like a force pump, throwing 
the ejected matters out to a considerable distance— can there be a 
greater contrast between two acts of the same part? The most 
natural explanation of vomiting seems to me that which would 
represent it as a relaxation or temporary paralysis of the longi- 
tudinal muscles of the cardia and oesophagus, and a spasmodic 
simultaneous contraction of all circular fibres at once, instead 
of a continuous intermittent one of successive fibres. This, as- 
sisted by the consentaneous action of the voluntary abdominal 
muscles and diaphragm, would expel the matters from the ali- 
mentary canal with a force such we see in vomiting, and which 
oould never be attained by the peristaltic action. 

Something analogous to what takes place in the sudden 
spasmodic act of vomiting from complete arrest of the peristal- 
tic wave, may be supposed to be the result of slowness or weak- 
ness of the same muscular motion. And such indeed we find 
to be the case in all decided instances of universal muscular 
atony. In fevers, for instance, where the imperfect power of 
contraction in the contractile fibrous tissues is shown by the 
difficulty in moving the limbs and body, we have nausea and 
vomiting. In general paralysis and cerebral diseases the same 
symptom occurs. Emetics — especially the slower acting eme- 
tics, such as tobacco and the motion of a ship — produce a relaxa- 
tion of the voluntary nnuscles. So that, as a rule, where there 
is vomiting, there is atony of muscular fibre, and where there 
is atony of muscular fibre there is a tendency to vomit. 

I have seen a gradual loss of power in the arms, finally 
amounting to actual paralysis, arise from excessive gastric dys- 
pepsia. The dyspepsia was of the sort described above aa 
atony or want of tone, accompanied by vomiting, and in a case 
under my own care, was attributable to pressure on the epigas- 
trium in the man's trade of shoemaker. 

In some cases the atony appears to be more local than in 
others, as for example in the action of emetics, where the force 
of the drug falls mainly on the stomach, and secondarily on the 
limbs; and possibly in some it may be entirely local — an 
approach to which is made in the quickly-acting emetics, such 
as sulphate of zinc, which produces much less depression than 
most other drugs of the same character. But in all there is 
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sufficient evidence to consider the muscular state in vomiting 
to be one of relaxation or atony, and to view as the main mus- 
cular manifestation of atony in the stomach, a tendency to 
vomit. 

Unusual or too long-continued bodily exertion, long expo- 
sure to cold or heat, and other circumstances peculiarly exhaust- 
ive of muscular and nervous power, before eating even a 
moderate meal, will in some persons produce vomiting, accom- 
panied by deadly faintness. The pathological explanation of 
this is probably a state of absolute atony of the stomach and 
oesophagus, which causes the food, directly it begins to swell 
up with fermentation, to be rejected by the action of the dia- 
phragm. What is remarkable in these cases is, that there is 
evidently no deficiency of acidification in the stomach, for the 
ejecta always violently edge the teeth ; so that gastric secretion 
is apparently not arrested. The continuance of secretion inde- 
pendently of nervous influence is quite consistent with the 
observations related in the physiological part of this volume.* 

Vomiting injures digestion by cutting off the supplies before 
they have had time to be absorbed by the membrane, indeed 
before they have got to the main agent of absorption, the small 
intestines. It is unnecessary to say that its effects must be 
emaciation and debility in proportion as it partially or com- 
pletely evacuates the contents of the stomach, and that it is 
harmless in proportion to the quantity of food it allows to pass 
the pylorus. It is important in the direct ratio of its extent, 
and on the other hand its real extent may be judged of by its 
effects in reducing the patient to weakness dr inanition. In 
cases where great wasting of the tissues is found, we may be 
sure that the vomiting, even though it may be rare, does not 
allow food to pass the pylorus ; while on the other hand, how- 
ever frequent it is without emaciation, we may know that a 
sufficiency of nourishment arrives at the main absorbing points 
of the alimentary canal. Thus in cancer of the duodenum I 
have seen extreme marasmus follow the ejection of the contents 
of the stomach but twice a day ; while with ulceration of the 
cardia and oesophagus I have a patient now under my care 
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gaining weight, though vomiting accompanies every attempt to 
swallow even two ounces at once of the milk on which she 
lives. Vomiting is a symptom which must be valued^ not 
numbered. 

This is a matter of some importance in the treatment of it. 
We must not be satisfied with the reduction of merely the num- 
ber of times a patient vomits in the day, if emaciation still con- 
tinues to advance. We have indeed relieved a distressing 
mconvenience, but we have not lengthened life ; and we ought 
to prolong our efforts till weight ceases to be lost. Again, the 
mere fact that a food excites retching, is not absolutely con- 
demnatory of it, for it may be of such a nature that some of it 
passes onwards as a nutriment, though the bulk may be thrown 
back into the mouth. 

Atony, not amounting at first to actual vomiting, but marked 
by excessive weight at the pit of the stomach, and leading 
finally to vomiting and other gastric diseases as well, is the 
most usual consequence to the stomach of the epigastric pressure 
practised by shoemakers. It is probably to be explained as a 
sort of paralysis from too partial exercise of one muscular part, 
which beginning in the stomach, induces chronic vomiting, and 
affecting also the intestines and colon, is exhibited in bilious- 
ness, obstinate constipation, and hsemorrhoids. 

A condition not very dissimilar is produced in tailors, by the 
constrained position in which they work making the peristaltic 
muscles act at a disadvantage ; and sometimes through the com- 
pression of the epigastrium in young women by ill-fitted stays; 
by leaning against the desk, in literary men and accountants ; 
and by the awkward unnatural posture in which miners work. 
In all these however the part first affected is not so often the 
stomach as the small intestines and the colon. 

Bemarks on TreatmenL 

The best remedy for vomiting is a diet of a mixture of equal 
parts of milk and lime-water. If this is not sufficient alone, I 
give hydrocyanic acid, hydrocyanate of soda, trisnitrate of 
bismuth, first separately, and then combined. When these have 
failed^ I cannot say I have ever found creosote, burnt brandy, 
or opiates succeed ; though in the hands of others I am quite 
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willing to credit the benefit they have conferred, especially 
when the first chance has been given to them. 

In cases where a chronic muscular debility is evidenced in 
the stomach by a disposition to vomit too easily, and on too 
slight a provocation, the sudden application of cold is often of 
great service. In weakly hysterical females the vomiting of 
this kind, which so often resists the action of all sorts of anti- 
emetics, is checked by a shower bath better than by any remedy 
I know of. And I see no reason why it should not be equally 
beneficial to males in the same predicament, in those rare in- 
stances where it occurs. If for various reasons it is not de- 
sirable to subject the head and the whole person to such a 
shock, a local douche- bath to the epigastrium may be tried; but 
I must confess I have not seen the same beneficial results from 
it as from the first. On the same principle as sudden cold, 
stimulants — such as a^ther, valerian, ammonia — serve a tem- 
porary purpose, but they do not confer the lasting benefit which 
arises from the remedy first named. 

While speaking of shower baths as a remedy for atony of 
the digestive organs, I would remark that we must be careful 
to guard against that coldness of the extremities to which all " 
dyspeptics are subject, and which is often increased by incau- 
tious bathing, and sets the patient against the remedy. The 
best mode of obviating this real inconvenience, is to stand with 
the feet in warm water while the cold falls on the upper part of 
the body, and to prepare the arms for what they have to submit 
to by placing them for a moment in water sufficiently hot to 
redden the skin. The cold then, instead of chilling, produces a 
glowing reaction, and is followed by a hard firmness of contrac- 
tion in those muscles which we can pinch and feel, and there- 
fore I suppose is beneficial in a similar ratio to those out of our 
reach. 

Where atony has been produced by pressure, a complete cure 
is often produced by simply leaving off that pressure. Shoe- 
makers have been sitting in a constrained posture since the 
days of Pharaoh Thothmes III., the oppressor of the Israelites 
(as may be seen by the paintings in the British Museum), and 
therefore must always have suffered from it. This posture and 
the epigastric pressure have been shown by Mr. Sparkes Hall to 
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be quite unnecessary, the upright bench which he has invented 
(in consequence as he says, of some humble suggestions of mine) 
entirely superseding them, enabling the artisan to stand or sit 
at his work, according to his pleasure, to hold the shoe tight at 
any distance from the body, to expand and use freely all the 
muscles of the chest, and in fact rendering shoemaking one of 
the most healthful of employments, while at the same time the 
delicacy of the work is not interfered with. Several of Mr. 
Hall's best hands, who were always ill under the old system, 
declare they can work as long as required at this bench, and it 
is gratifying to know that the highest personage in the land has 
her boots made without injuring the digestion of one of her 
subjects. The application of >similar expedients to tailors, lite- 
rary men, and others is, obvious. 

Section II. — Imperfect Gastric Digestion. 

The diminution of the supply of gastric juice consequent on 
morbid states of the stomach, rarely causes the same amount of 
emaciation as vomiting does. In fact the place of the gastric 
solvent is in a great measure taken by the intestines in case of 
need, and the meat is dissolved in the same part where it is ab- 
sorbed. So that where in these cases any notable emaciation 
is found, it may be strongly suspected that the lesion whence it 
arises is lower down, as well as in the stomach. 

The effects on the digestion of albuminous food produced by 
deficiency of the gastric juice, are to take away its natural main 
solvent. But, as stated above, its solution and absorption is 
thus diminished in quantity and rapidity only, and by no means 
entirely put a stop to. Hence in such cases of deficiency the 
supply of nutriment to the muscles and other fibrous parts may 
be said rather to be made with labour and pain than to be cut off. 

The effects on starchy foods are to take away from the stomach 
the power of dissolving the albuminous envelope of the starch 
granule in unbroken grains. Hence raw vegetables are pecu- 
liarly objectionable to weakly stomachs. The delay also of the 
albuminous matters in the stomach causes the stanch to bo de- 
layed at the same time, and to undergo decomposition. From 
the sensitive state of the nerves, this decomposition is peculi- 
arly offensive to them, and causes more inconvenience than 
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even the changes of the albumen. It seems also not impossible 
that starch in its decompositions may be converted into oil, and 
be absorbed to form adipose tissue, and so contribute to that 
obesity which, as will be remarked presently, is not uncommon 
in gastric disorders. 

Fat and oil not being liable to digestion in the stomach, are 
unaffected by thedeficiency of gastric juice, except when, in its 
fresh state among animal tissues, it is contained in an envelope 
of cellular membrane ; in which case it would be more likely 
to pass through a weakly stomach unaltered, than through a 
healthy one. Dr. E. Schroder found that in the healthy sto- 
mach of his patient with gastric fistula, adipose tissue which 
was swallowed became so far disintegrated that the oil was freed 
from the areolar sacs which contained it, united into drops, and 
floated free in the fluids around it.* This would not happen 
without the agency of gastric juice, and where that solvent is 
not supplied in full quantity, would be imperfectly performed. 
It is true that the defect would be partially supplied by intesti- 
nal digestion, but still in weakly persons lumps of fat, very 
much in the state in which they were swallowed, are sometimes 
passed with the faeces, probably in consequence of this non-di- 
gestion of their cellular covering. 

Fat which is at all rancid, or on the point of becoming so 
when eaten, is often decomposed in the stomach, and causes 
inconvenience in the same way that starchy food does. But in the 
majority of instances fat which does not become rancid is ab- 
sorbed easily by gastric sufferers, and many become obese by 
taking up their full allowance of it, while their muscles are 
weakened by the non-assimilation of albuminous nutriment 

The obesity of persons with weak gastric digestion is pecu-* 
liarly distressing : the defect in muscular power prevents the use 
of exercise for a time sufficient to prevent its increase, and 
hence it becomes a daily augmented inconvenience. The en- 
croachment also of the adipose upon the other tissues, and the 
dilution of the insufficient blood through an unnaturally large 
quantity of capillaries, tend to produce atrophy of important 

parts ; and hence we find as consequences of corpulence, dila- 

o Sued Gatirici Ilumani vit di^estiva, &c., p. 30. 
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tations and degenerations of the heart, fatty deposits on the 
same, Bright's kidneys, dropsy, &c. The addition of many 
pounds to the body in the shape of fat, requires certainly a 
very large, although not perhaps a proportipnate, addition of 
blood and bloodvessels to nourish it ; yet the same heart has 
still to undertake this extra labour. The balance then between 
the systemic and the pulmonary circulation must be destroyed, 
and the lungs be unequal to the secretion of so much more 
carbon than they were made for ; heDce the blood becomes 
more venous, more liable to form congestions, and to dilate the 
cardiac cavity by its retarded pace. The effect of diminished 
circulation in also producing degeneration of other parts need 
not be enlarged upon.* ^ 

Aqueous fluids in large quantities during meals burden the 
stomach with an extra bulk of matter, and therefore often cause 
pain and discomfort; but that they .retard digestion I do not 
believe. Indeed, among the sufferers from gastric derange- 
ments of all kinds, cases frequently occur of those who cannot 
digest at all without a much more fluid diet than is usual among 
healthy persons. 

The effect of accessory fluids, especially alcohol^ on gastric 
disorders is various. In the great majority of instances their 
immediate result is to retard digestion by still further prevent- 
ing the secretion gastric of juice, as Dr. Beaumont has observed. 
But still they are in the end often beneficial by preventing 
destruction, and giving the individual strength to digest better. 

Remarks on Treatment. 

As we may intrust to the intestines the digestion of a con- 
siderable amount of albuminous food, we need not be sparing 
of it to patients with gastric disorders. Only we must take 
care that it does not remain long in the stomach, or be offered 
in too large quantities at a time, so as to burden the weak or- 
gan unnecessarily. Milk, broths, gravy, and jelly will often 

o ThU subject has been already illustrated by the author from the pod-mortetn 
records of St. Oeorge's Hospital, in his work On CorptUmee^ chap. ix. p. 116 ; and 
in the *' Deoennium Pathologicum/' Mtdieo-Chirurgical Review, October, 18^. 
p. 489. 



850 ICORBIO AFFECTIONS OF STOMACH. 

afford nutriment to patients who seem to have really no gastric 
juice at all, so utterly destroyed is the whole texture of the 
viscus which secretes it 

The difference between one sort of albuminous food and 
another lies principally in the ease with which it is capable of 
being broken up, or its liability on the other hand to collect 
into a solid mass. Pure masses of albuminous food, such as 
coagulated white of egg, the vegetable gluten of wheat in the 
form of macaroni and the like, are not easily penetrated by the 
gastric juice, though when diffused through other victuals they 
are digestible enough. 

The tissues of various animals differ from one another in 
suitability for the weakened stomach of gastric invalids, accord- 
ing to the looseness or closeness of their texture, the solubility 
of the ultimate fibre, and the substances which divide the fibres 
or bundles of fibres ; and several which are suitable in one re- 
spect are unsuitable in another, unless artificial preparation can 
obviate the objection. In a future chapter will be discussed 
several of the questions which arise out of this subject, as to 
the digestibility of different meat dishes, and the modes of re- 
moving the impediments of their usefulness. 

Starchy food we must be very cautious of. It is more bulky 
in proportion to its satisfying qualities than meat, and therefore 
dilates and oppresses the epigastrium. The very fact of its not 
naturally requiring the offices of the stomach for its digestion, 
makes it a peculiarly foreign body, and obnoxious to that 
viscus. 

Yet it is hardly possible to live entirely without starch, and 
hence any means which will render it as little liable as possible 
to remain above the pylorus and form a solid mass, are valu- 
able. The most complete method for the disintegration of 
amylaceous food is to bake it slowly, by moderate heat, into a 
solid hard form, without ferment, and then to soften down this 
in fluid. A captain's biscuit, steeped till quite soft in water or 
milk, can be borne by stomachs which can bear nothing else; 
and from the comfort it affords comes to be considered as the 
most palatable of dishes. Biscuit is more suitable for gastric 
sufferers than bread, stale bread than new bread, because it is 
less likely to form a solid mass by chewing. Mealy potatoes, 
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mashed, and mixed with a sufficient quantity of gravy to make 
them almost fluid, are the best vegetable of those usually em- 
ployed at table. 

It is very possible to take starchy food alone when it cannot 
be borne mixed with albuminous food ; and it is always worth 
while to try this experiment, by way of varying the diet as 
much as possible. Tapioca, sago, ground rice, &c., may often 
be taken for luncheon with impunity, when, if eaten after a 
meal in the ordinary way, they excite gastric disorder. The 
same rule holds good of fruit, and indeed of almost all articles 
of diet. 

Fatty food can be taken without pain by gastric invalids, very 
closely in proportion as it is fresh and without rancidity. New- 
made butter often agrees, when the empyreumatic fat in baked 
meat makes it utterly indigestible. If there is much emaciation 
it is right to try several forms of oleaginous food in each case, 
to see if some cannot be found capable of supplying nutriment 
to the failing adipose tissue. On the other hand, where there 
is the tendency to obesity above-mentioned, fatty substances 
of all kinds — fat meats, and vegetables which contain fat, such 
as maize, lentils, peas, beans, filberts, nuts, almonds — should be 
avoided. 

Even to the healthy, mixtures of fatty and amylaceous mat-, 
ters are apt to be indigestible ; the seeds above named, in which 
there is a larger proportion of oil than usual combined with the 
hard, woody, and starchy substratum, are familiarly known as 
liable to generate wind, that is, to arrest digestion, and to de- 
compose in the ilia and colon : but it is only in invalids that 
this process takes place so early as in the stomach ; in them 
sometimes most severe spasms and distressing eructations follow 
the incautious use of such articles. 

The way in which fat is distributed among the muscular fibre 
of fiesh meat is one thing that makes it more or less easily solu- 
ble by stomachs deficient in gastric juice. Mutton owes its 
good character for digestibility to the little fat there is among 
its close-grained fibres, even in joints loaded with adipose tis- 
sue; while the flesh of the ox is infiltrated with oleaginous 
matter throughout The oil envelops the fibres when in the 
stomach, prevents their being fermented by the gastric secre- 
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tion, and so renders beef indigestible to all but robust persons. 
The absence of fat in fish and in poultry is one great cause of 
their easy digestibility in the stomach, though their ultimate 
fibre is less easily soluble than that of red meat, as is shown 
by its not unfrequently being passed through the bowels 
and appearing in the faeces. Meat or fish, fried or otherwise 
dressed with grease, is thereby rendered less digestible to weak 
stomachs, though to those whose gastric juice is sufficiently 
plentiful to wash away the oily envelope and penetrate the 
muscular fibre, it is wholesome ; for the heat has full effect on 
the ultimate fibrils in this mode of cooking. 

The best device for allowing the stomach the assistance of a 
considerable supply of watery fluids without burdening it with 
an extra weight, is to drink the fluid in small quantities at a 
time, about an hour after meals. 

. The liquids, however, usually taken, viz., hot tea and coffee, 
with milk and sugar, are objectionable in many ways. In the 
first place, the heat above that of the blood congests still more 
the congested mucous membrane; then the milk or cream 
coming on the soured victuals is turned into an extra dose of 
acid: and the sugar, meeting^ with the partially fermented 
mass, ferments also and becomes vinegar. A glass of cold 
water may with advantage take their place. 

The use of accessory drinks which limit destruction — alcohol, 
tea, coffee, &c. (see before, page 187, &c., Book I.) — must de- 
pend on other circumstances than the mere fact of gastric dis- 
order. They are certainly desirable where there is emaciation 
and continuous loss of flesh, and also where there is any extra 
exertion required to be made ; but where there is a tendency 
to obesity, or even where there is no emaciation, they are not 
wanted. Under all circumstances, even while doing good, they 
at the same time do harm by their direct effects on the mucous 
membrane at the time of meals, viz., by increasing the already 
existent congestion. The last meal in the day, after which 
entire rest can be given to the body, is the only one they should 
be taken with by weak stomachs, and then they sometimes do 
good by acting as a fillip to the weakened nerves ; when neces- 
sary in the course of the day, they should be taken only as 
medicine, or at a time distant from meals. 
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Section III. — Pain in the BSpigastrium. 

Pain in the epigastrium is described by patients by a great 
variety of terms, which find their counterpart in the disagree- 
able sensation's faintly attempted thus to be set forth. But to 
suppose that all the feelings to which different names are 
assigned are really different in their nature, and from different 
causes, would show an ignorance of mankind, and of the true 
powers of language. What two people could describe a prick 
of a needle or the same toothache in precisely similar terms? 

For practical purposes the best classification has seemed to 
me one of great simplicity — viz., into Painful digestion, and 
Spasmodic pain. 

Section III. A. — Painful Digestion, 

Pain is an accompaniment of most of the disorders of diges- 
tion, and when moderate is an useful test to the medical man 
of the advance or retreat of the disease. Where we can, we 
should be unwilling to interfere with pain, except through its 
origin ; we should be unwilling to remove it without removing 
the cause, lest we destroy one of the most important guides 
which lead us through the dark mazes of nature's works. 

Bat sometimes it constitutes such a marked feature as imper- 
atively to demand special attention and treatment, and not 
unfirequently it both directly and indirectly aggravates that 
derangement which has given rise to it. 

However, that pain ever constitutes the sole disorder o£ the 
stomach, and the sole deranged phenomenon which requires 
Attention, appears by no means a proved, or indeed a probable 
circumstance. Pathological analogues do not render such a 
thing likely, for the more we know of morbid states, the nar- 
rower is the ground pccupied by the pure neuralgias : clinical 
observation does not contribute any further probability, for we 
invariably find in closely-watched cases some other morbid 
phenomenon beyond the pain in the epigastrium : and certainly 
physiology is against the supposition, for in the natural condi- 
tion of the surrounding tissues the abdominal nerves are pecu- 
liarly insensitive. 

Let us continue therefore, as a general rule, to look upon 



no 



854 VOBBID AFFKCnONS OF 8T01CA0H. 

" painfol digestion" as a secondary phenomenon upon morbid 
states of the tissues. 

That it is di£Eerent in degree in different individuals — ^in 
some, in spite of severe derangements, being scarcelj present 
at all ; in others very excessive, without there being any dis- 
order of sufficient magnitude to account for it — depends on 
the diversities of the connexion betwe^ the mental and 
nervous system in various persons. It is familiarly noticed 
by all observers that in nothing is idiosyncrasy so commonlj 
shown as in this particular; there are scarce two persons 
who feel the simplest injury in exactly a similar way ; to one 
the prick of a pin is torture, while another is scarce awakened 
from sleep by it ; the extraction of a tooth agonizes one patient, 
while another makes light of a threefold repetition of the oper- 
ation. And to this natural idiosyncrasy there is superadded 
the influence of education, by which one is (in expressive 
schoolboy phrase) *' toughened," and another rendered effemi- 
nate. All that is shown by the phenomenon of the same 
intensity of digestion producing different intensities of pain in 
different cases, is the familiar fact, that individual constitutions 
have every variety of perception of pain, from complete apathy 
to incredible sensilnlity. 

The way in which the peculiar sensibility of some individuals 
to pain in the epigastrium acts in making the gastric disorder 
worse, is by attracting the attention of the mind to the part, 
and depressing the spirits. Both attention and depression are 
great disturbers of all unconscious organic acts, and upon diges- 
tion in the stomach they act with peculiar force, arresting the 
flow of gastric juice and the peristaltic wave, and causing by 
this means acetous fermentation, acid eructations, increased con- 
gestion and irritation of the stomach, and consequent heartburn 
and acid pyrosis. 

In this way it is very possible for a sensitive patient to suffer 
a train of such morbid phenomena as are above described, from 
a lesion in the stomach of a much less severe character than 
one which in an obtuse-nerved person attracts no attention, and- 
consequently does not arrest digestion or produce any phe — 
nomena. 

Pain may occur at various periods of digestion, and the intervaM 
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between the taking of food and its supervention is some guide, 
though bj no means an infallible one, to the nature of the gas- 
trio lesion. 

In ulcer the pain in the stomach is usually constantly present 
in a greater or l^ss degree, and is rather aggravated than simply 
induced by the ingestion of food. Under such circumstances 
the aggravation occurs immediately the food is swallowed. If 
the ulcer is in such a torpid condition that the pain goes en- 
tirely away for a time, so that the patients can at any period of 
the day say that they are not aware of their having a stomach, still 
more if pressure at the epigastrium can be borne, then the pain 
produced by food does not come on till a longer interval, some- 
times as much as an hour has elapsed. The protraction of this 
interval is a sign that the ulcer has changed from an irritable 
to a torpid character, and that a consequent change of treat- 
ment is required. 

Pain from ulcer is always much increased by pressure. Very 
often it is so slight when no pressure is employed, and so 
marked when the epigastrium is handled, that it may be rather 
called tenderness than pain. And when this is the case, I think 
we have a more certain sign of an ulcer's presence than is 
afforded by anything except hsematemesis. 

In cancer which has not ulcerated, and in other mechanical 
impediments, the pain is of a dull aching character, sometimes 
indeed not to be called pain, but rather a sort of uneasy tickling 
sensation : it comes on not till about half an hour after meals, 
and lasts while the stomach is full. 

In deficiency of gastric juice there is no pain, but a weight and 
sense of distension, not confined to the epigastrium, and coming 
on about half an hour after meals, just as the agreeable feelings 
produced by eating and drinking are subsiding. Discomfort 
gradually displaces comfort in a way rather characteristic. 

This uneasiness in deficiency of gastric juice is apt to be 
accompanied by palpitations of the heart, pulsations of the aorta, 
throbbing of the temples, and other nervous symptoms, more 
commonly than is the case in other gastric disorders. These 
symptoms go away when the stomach is empty. 

In mucous flux there are often the same sensations as in defi- 
ciency of gastric juice, and probably from the same cause ; but 
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there is added also an uneasy craving sensation, nausea, and 
often vomiting when the stomach is empty, heartburn and alka- 
line pyrosis. The symptoms are usually more confined to the 
stomach than in deficiency of gastric juice, and do not so oflben 
produce throbbings and palpitations of the arterial system. 

In individuals of a torpid non-responsive sensibility, not only 
is the pain less in degree, but it is often much longer in travelling 
from the seat of lesion to the sensorium ; so that an ulcer, in- 
stead of giving pain immediately food is swallowed, produces 
in them symptoms more resembling those of deficient gastric 
juice in other individuals. A diagnosis should not be made 
without taking the temperament into account. 

Patients of the last-named character seldom require that any 
special treatment should be directed immediately to the pain. 
It does not aggravate their disorder and is an useful test of its 
advance or retreat. * 

But in excitable persons the case is dififerent, and we shall 
effect a cure much quicker by joining to other remedies those 
whose province is only sedative. With these patients the sense 
of weight and oppression is unbearable, the pain amounts to 
agony, and the nausea and craving absorb all their ideas and 
thoughts. It is very obvious that this excitability must make 
the several disorders indicated by the symptoms worse, and that 
by diminishing it we are aiding nature to cure as well as re- 
lieving present distress. 

Remarks on TreatmenU 

The great object to be attained in selecting sedatives for pain 
is to choose such as, while accomplishing their object, do no 
subsequent damage. 

To gastric ulcer, opium seems the most appropriate sedative, 
because while relieving the immediate pain, it also very pro- 
bably reduces the sore place from an irritable to a torpid state, 
and so renders it in that situation more easy of cure. It is also 
useful where there is much painful heartburn running up the 
oesophagus. In a solid form or in powder it has seemed to me 
more advantageous than in a liquid, and in all three better than 
the salts of morphia; the reason probably being some mechani- 
cal differences in the facilities for solution at the right moment. 
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In mucotis flux, opium has seemed to me to do harm, by pro- 
dacing constipation and affording no permanent relief. Hydro- 
cyanic acid is here indicated, and may be given fearlessly, for I 
am not aware that any harm ever follows medicinal doses of 
this powerful drug. Even when I give opium, I usually com- 
bine hydrocyanic acid with it. 

The nausea and craving of gastric flux are often capable of 
relief by a draught of vinegar, or phosphoric or muriatic acid. 
Where these are not sufficient, and where the distress justifies 
such a disagreeable remedy, an emetic removes the cause, and 
ofien rewards the patient for the resolution shown in taking it 
by a return of healthy appetite. 

Distress, not amounting to pain after meals is best relieved 
by alkalies and diluents, especially the latter. A glass of water 
will sometimes act like a charm, and will remove the most 
alarming palpitations of the heart and other nervous symptoms. 

Patients are sometimes loath to take alkalies as a palliative 
measure, because they observe that the use of them becomes 
habitual, and that an increased dose is often requisite in those 
who take them ; concluding from this that the disorder is made 
worse by the drug. I do not think such its real effect, and ex- 
plain the undoubted fact of a continued and sometimes an in- 
creased use of alkalies being necessary to comfort in this way, 
viz., that the inconveniences arising from the disease being re- 
moved, though not the disease itself, patients are disposed to be 
less prudent than they ought to be in the quantity and quality 
of their victuals, and hence require an augmentation of that 
which is to compensate for the excess. For this reason I do 
not advise alkalies to be employed as palliatives in mild cases 
— I would palliate those by a cure — but only where the distress 
is unusually great, or from peculiar circumstances cannot other- 
wise be alleviated. 

Other remedies for pain in the epigastrium, such as bismuth, 
nitrate of silver, &c., appear to act as curatives, and have been 
already mentioned under such description. These last require 
less judgment in their selection and employment than pallia- 
tives to pain do, and cause the prescriber much less anxiety. 
They have the great advantage, that we may in chronic cases 
judge of their future by their effects : if they do good immedi- 
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ately, d fortiori they will do so afterwards: — whereas pallialiyes 
often act as a mask to the symptoms by which we are to guide 
our course. 

SSCTION III. B. — Spasmodic Pain. 

Pain of that sort which is familiarly known as '' spasmodic 
— that is to say, very hcaly very sharp, and gradually increasing in 
intensity until a certain degree is attained, and afterwards declining — 
is often felt between the navel and the sternum. It is relieved by 
gentle pressure over a broad space, but very often sudden pres- 
sure or the localized touch of one or two fingers is shrunk from. 

Such sort of pain is most commonly the result of imprudence 
in healthy persons, but is not wholly unknown to chronic in- 
valids, occurring occasionally in cases bf gastric mucous fiux, 
of ulcer, and of malignant disease. The exciting cause, how- 
ever, even in these latter cases, is traceable to something exter- 
nal, and is not dependent on the disease itself. 

Spasmodic pain in any part of the abdomen is accompanied 
by hardening and contraction of the parietal muscles over the 
seat of it, and it also strongly resembles that which is felt in 
cramp of the limbs. Hence an idea has arisen that it is due to 
a tonic contraction of the peristaltic fibres of the hollow viscera. 

But, in the first place, contraction of the muscular parietes 
is caused by any sort of pain of internal parts — as for instance, 
by pleurisy, and other internal inflammations — and therefore 
such contraction is no proof of the nature of the internal morbid 
state. And, secondly, the resemblance of the pain to cramp is no 
' proof that cramp exists, for gout, sciatica,and neuralgia will often 
produce feelings exactly like cramp, which are accompanied by 
relaxation rather than by contraction of muscular fibre. 

At the same time there are several things which to my mind 
appear to militate against such a supposition. In the first place 
physical examination in almost all cases shows evidence of the 
area of the canal being increased during spasmodic pain : — there 
is either a larger extent than natural of dulness on percussion, 
arising from solid contents, or of resonance from gas. Again, 
pa'^t-mortem observation confirms this in such well marked cases 
of spasmodic pain as are followed by fatal results ; for instance 
in ileus, lead colic, and hernia. To be sure, there is usually a 
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ooDiracted part as well, but the seat of the pain correspoudfl 
more closely to the dilated. Then again, spasmodic pain is 
usually relieved, not like cramp, by stretching the muscle to 
its full, but by emptying the contents of the hollow viscus, and 
so allowing the circular fibres to contract still more, if they 
were disposed to do so. 

I am inclined, therefore, to associate spasmodic pain with 
dilatation in most cases, while I do not know of any where I 
could refer it to contraction of the muscular coat of the alimen- 
tary canal. 

When spasmodic pain lies between the navel and the sternum, 
its cause may commonly be referred to the stomach ; and when 
that viscus is emptied, the nature of its contents is usually suf- 
ficient to explain the occurrence of morbid phenomena. 

The solid contents which most commonly are the cause of 
distension, are matters, either absolutely in themselves or under 
the circumstances of the case, insoluble in the gastric juice. 
The woody fibre of some fruits and the envelopes of seeds, when 
eaten in excess and not sufficiently separated by other food, 
adhere together in masses, and perhaps collect other articles 
around them like an avalanche, by the aid of the mucus which 
the membrane pours out to defend itself, and so become inca- 
pable of being washed onwards by the gastric ^uice. Pears, for 
instance, apples, fresh figs, fruit stones, are frequent causes in 
children : cherries and plums, though so soft and juicy, have 
very tough skins, which, even without the churning of the 
stomach, will form a mass very coherent and difficult of pene- 
tration. Labourers employed in threshing often suffer the 
same from eating fresh corn, whose bulky envelope is bound 
together by the tenacious gluten into a monstrous bolus, un- 
bearable even by the proverbial dura messorum ilia. Large 
quantities of milk taken at once, and still more the curds, which 
in Devonshire are sometimes eaten as pudding, form a mass of 
fresh cheese sufficient to resist all solvents. 

Of such sort are the most usual excitants of pain from disten- 
sion of the stomach. But sometimes in gastric flux the collect- 
ed mucus and saliva will form an equally foreign and equally 
heavy burden to the labouring organ, and will cause spasmodic 
pain till it is rejected. 

And in the same form of derangement there is often formed 
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a great collection of wind in the stomach, especially at night on 
going to bed. This distension by gases produces symptoms not 
lippreciably different from that arising from solid or fluid mat- 
ters : they usually burst upwards into the mouth with great 
force, and then the spasmodic pain is shortly relieved. The 
same flatulent distension not also unfrequently accompanies 
nicer and other gastric disorders that impede the progress of 
the alimentary mass, and cause fermentation to take the place 
of digestion. 

The inodorus character of the flatus expelled from the sto- 
mach, and its rapid re-collection again after it has been expelled, 
have suggested that much of it is secreted in the viscus. It is 
impossible to deny that it may be given out from the blood 
under ordinary circumstances, as was before shown (page 165), 
but the very fact of its rapid formation seems to be against the 
idea that such a proceeding takes place wholly in the stomach. 
I am inclined to ascribe its re-ooUeotion to a relaxation of the 
pylorus, which allows the air of the intestines, expanded as it is 
by heat, to regurgitate into the stomach, and so to be expelled 
by belching. 

Other causes of spasmodic pain in persons affected with some 
chronic lesion of the stomach, are entirely unconnected with 
distension, and §eem dependent on morbid sensitiveness of the 
part. Sometimes this morbid sensitiveness arises from exposure 
of the nerve by a sore place, as in ulceration, in which case the 
spasmodic pains that occur may be compared to those sudden 
and violent toothaches which come on in a similarly spasmodic 
manner from caries laying bare the nerves of the pulp. Some- 
times it is more akin to rheumatism, and is excited by the same 
causes, such as exposure to cold or change of temperature. 
In the first case it is usually some lumpy article of food which 
excites the symptom ; in the latter case, cold and wet weather ; 
getting wet when heated, a shower bath or incautious cold 
sponging, or a draught of cold water, will bring on most vio- 
lent pains ill the epigastrium — sometimes indeed so violent as 
to cause fainting and most alarming consequences. 

This last form of sjKismodic pain is most frequent in goutv 
and rheumatic patients, and I cannot help thinking it is really 
a way which the gouty and rheumatic poisons have of attacking 
the abdominal viscera. Its supervention in them is remarkably 
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sudden, quite as much so as gout in the great toe or lumbago 
in the back, and its decline will often be equally capricious, 
exciting however, while it lasts, exceSvsive alarm and agony. 

Remarks an Treatment. 

The remedy of evacuation is rational and simple. It always 
relieves the pain in the end by taking away its cause ; but un- 
less used early, it is not so immediately successful as is gener- 
ally anticipated. The pain, and still more the soreness at the 
epigastrium, will often continue equally bad for a long time 
after the stomach has been completely emptied. 

The explanation of this is twofold ; first, the communication 
between the sympathetic system and the seat of feeling is so 
imperfect, that sensations and changes in sensations are carried 
to the mind only after a considerable interval, and that a pain 
OQce commenced takes a long time to be appeased ; secondly, 
the mass which has caused the distension may, with great la- 
bour, have got through the pylorus, and so not being dislodged 
by vomiting, may go on causing inconvenience all the way 
through the intestines. 

It might be objected against the last explanation, that in that 
Case the seat of the pain would be removed, would shift lower 
down with the shifting cause. But such is not necessarily the 
nsult of the change ; for I have known many instances where 
nloeratioi) in the colon, many where even ulceration of the 
small intestines, originally seated in these situations, caused 
pain in the epigastrium only. Still more likely is it that pain 
from an acute cause, first situated in the ccelic plexus, should 
remain there in spite of the cause being more distant. 

The best relief for this pain, remaining after evacution, is 
chloroform, administered both externally and internally, the 
first on a piece of linen laid on the pit of the stomach, and the 
latter in some gruel or gum-water, in doses of five drops every 
ten minutes. Failures will rarely occur. 

This remedy is much assisted by hot water, drunk in fre- 
quent sips, flavoured, if the patient wishes it, with chamomile, 
cowslips, or any other harmless simple. 
It should be followed up by a watery purgative (say infusion 



362 KOBBID AFFECTIONS OF STOMACH. 

of senna and jalap),* so that the masses which have passed the 
pylorus may be washed onwards in their way to the rectum. 

The same anodyne which has been recommended in cases of 
spasmodic pain from distension after the stomach has been 
evacuated, is equally applicable in those described as akin to 
rheumatism and neuralgia. And here, too, the warm water is 
a beneficial aid. But the purgative is not required by the cir- 
cumstances ; and indeed if given it is injurious, often turning 
the epigastric spasm into severe griping, and continuing it 
longer than it would have otherwise lasted. 

Persons subject to this curious form of rheumatism will do 
well to wear a flannel band round the abdomen, to avoid the 
sudden ingestion of cold drinks, or the external application of 
cold water to the abdomen when the stomach is empty, and 
above all things, to be cautious of bathing in the open air. 

Tn extreme cases, the drinking of lukewarm water at meals 
instead of drinks at the usual temperature, is a measure which 
may be adopted with advantage. And in the same cases entire 
abstinence from all wine, spirits, or fermented liquors, is a sine 
qud non. 

Where this tendency to spasmodic pain has followed resi- 
dence in a hot climate, and where usually the liver is sluggish, 
I have seen excellent results follow a residence at Brighton, and 
a course of hot sea baths, with daily doses, between meals, of 
non-purgative doses of the Marienbad waters with the chill off. 
The frequent disappointments which medical men have found 
from these waters arise from the patients ignorantly taking them 
on an empty stomach, and of too low a temperature, evils which 
may be avoided by taking them, as above recommended, be- 
tween meals. 

o There is no picaaanter addition to a senna draught than from ten to twenty 
grains of ptdvi$ Jalapce componttu ; it makes the action quicker, more watery 
and less griping ; and, what U of no little consequence to the sensitive, dlegniees 
the nauseous taste of the senna hy the agreeahlc sharpness of its tartaric salt. 



CHAPTER V. 

MORBID AFFECTIONS OF SMALL INTESTINES INTERFERING WITH DIGESTION. 

As of the stomach the marked function was ohymifaction, to 
which others were subordinate, so of the small intestines the 
main duties in health are absorption and excretion. In addi- 
tion to these, and supplementary, there goes on at the same 
time a continuous solution of the remaining alimentary sub- 
stance in the juices supplied from above, and from the intes- 
tines themselves in case of need. But of this latter function 
we know as yet but little, and the most physiological way, 
therefore, of making the derangements of the intestines a sub- 
ject of comment, will be to take first such abnormal states as 
exhibit a deficiency of intestinal absorption^ and then those where 
there is defective excretion^ making only cursory remarks on the 
deficiency of intestinal digestion. 

Part A. — Defective Absorption. 

A (a). Defective Absorption in General Disease, 

In all acute, and in most chronic disorders of the general 
system, the power of absorbing supplies of food to compensate 
for metamorphic destruction, is defective. At the beginning 
of acute fevers, and as long as the vital actions are so interfered 
with that but little metamorphosis takes place, there is no 
apparent loss : the body keeps up its weight and form, because 
there is a balance of expenditure and income ; both are equally 
arrested— partially, of course, for complete arrest is synony- 
mous with death. Hence the corpses of those who die early 
in the disease are full of flesh, and of natural form. The first 
symptom of a turn towards health is the recovery of the 
destructive acts, and a certain amount of emaciation always 
precedes convalescence. 
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There appears in this phenotnenoD a suitability and evidence 
of design which ought not to escape a reverent mind. In these 
cases there is either introduced or generated, or both introduced 
and generated, in the body a poisonous substance foreign to its 
tissues ; and it seems most proper that this should be evacuated 
before there is introduced any more fresh matter than is abso- 
lutely essential to keep life up. This propriety did not escape 
the shrewd mind of Hippocrates when he observed, that the 
supply of nutriment to morbid tissues is not desirable — ra ftfj 
KoBapa rdv acjfiaTujv 6ic6a(^ &v SphjrQg ftaXXov pXdxpeig. 

For this reason, in acute fevers it is of the highest importance 
to watch for the time when destructive metamorphosis begins 
to return. Up to that moment any food we give with a really 
nutritive intention is either useless or noxious; and any com- 
plementary food which arrests metamorphosis is a postpone- 
ment of the favourable turn of the disease. Decoctions of 
starch, infusions of gum, and fluid gelatinous* drinks, are pos- 
sibly beneficial, by shielding the mucous membrane from irri- 
tating substances ; but they are not likely to be absorbed, and 
their chief use is as a placebo to the patient and the friends, 
who dread starvation. 

How far we should interfere to promote destruction, by giv- 
ing neutral salts, water, purgatives, mercurials, &c., must be 
a question to be decided by the peculiarities of each individual 
case — peculiarities which it is the business of the special writer 
on these diseases to point out, and not within the scope of a 
small volume on the part borne by the digestive organs. In 
almost every instance I am inclined to think some of these 
agents beneficial; and among them I would call the attention 
of practical men to one undeservedly neglected in the present 
day — viz., the administration of emetics at the onset of fevers. 
I am sure that by this powerful agent the first period of the 
fever-^the period before the destructive metamorphosis com- 
mences — is much shortened, and the subsequent violence of the 
phenomena abated. The secretions of the alimentary canal 
arrested in the mucous membrane, and subjected to chemical 
decay there, are cleared away, and whatever poisonous or nox- 

o See pp. 214, 219. 
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ious matters may have been received into tbe hollow viscera 
are removed. Sometimes the recovery of destructive metamor- 
phosis follows immediately on the remedy, and is therefore so 
slight that the attack is said to be cut short ; but more com- 
monly only a temporary stimulation of the vital powers occurs, 
and the natural latter part of the course of phenomena is gone 
through. 

The recommencement of destruction is announced by the 
increased amount of solid matter in the faeces, or the increased 
specific gravity of the urine or perspiration, with the simulta- 
neous alteration of countenance by the falling in of the features, 
and other evidences of commencing emaciation. Then is the 
time to let a continuous stream of digestible nutriment begin to 
flow through the alimentary canal, to be taken up at the auspi- 
cious moment when the absorbents are able to receive it.* 

Such is the rational and physiological view of the treatment 
of acute fevers through the digestive organs. 

A (P). Chronic Ulceration. 

There is no disorder of which emaciation is so marked a fea- 
ture throughout its whole course, as chronic ulceration of the 
small intestines. Ulcerations of the caecum and colon, tubercu- 
lar or not, produce as much, nay often more, diarrhoea ; but 
they are not by any means so distinguished in their power of re- 
ducing the patient. In this lesion of the ilia, even the parts 
which are not the actual seat of disease seem incapacitated 
from absorbing nutriment, and the victuals pass through the 
alimentary canal in the same state as when they lefl the stom- 
ach except being made putrid by chemical decomposition : 
all the stages of digestion are equally suspended. 

There is nothing which so surely carries to the grave by con- 
sumption persons with tuberculous lungs, as ulceration of the 
bowels. I have in the " Decennium Pathologicum"f given sta- 
tistical evidence to show that the likelihood of finding this ab- 
dominal lesion after full growth is attained, is in an inverse 
ratio to the age of the patient ; and I there traced the cause of 
this phenomenon to the more rapid development of phthisis in 

® See p. 28S. t ** Deoeimiam FMhologicam,^ chap. ri. sect i. 



366 MORBID AFFBGTI0N8 OF SMALL niTESTlNlS. 

tubercular persons, if they are the subjects of ulceration of the 
bowels, and to the less chance there is under such untoward 
circumstances of the pulmonary disorder becoming dormant or 
cured. 

The practical inference drawn from the foregoing is, the dan- 
ger implied by the occurrence of tubercular deposit in the 
abdomen ; — a danger great, not only absolutely, but even in 
comparison to that incurred by a similar condition of the lungs. 

Bemarks on TreatmenU 

In cases where tubercular consumption is to be dreaded, we 
often see elaborate provisions made with the design of prevent- 
ing the increase of pulmonary disease ; while the bowels, which 
are such an important item in the condition of the patient, are 
passed over. Invalids are sent to Madeira in order that the 
warm soft air may give rest to the irritated lungs ; and the fre- 
quent result is that the tuberculous follicles of the intestines 
run into ulceration, in consequence of diarrhoea induced by the 
changed food and climate. They are sent moreover at all ages 
indiscriminately, though we see that the danger incurred in the 
first period of full growth is double that run during the later 
periods of life.* The not unfrequent consequence of this is 
that the father returns benefited, and leaves the child in a 
foreign grave. 

In senile phthisis or in the phthisis of middle-age, I am quite 
ready to allow the benefit that accrues from the mild winters 
of Madeira, the Azores, or Cairo ; but I cannot approve of the 
inference that such climates are equally valuable for young 
people. The risk of injuring the bowels counterbalances the 
chance of good for the lungs. 

The most efficient treatment of diarrhoea from ulceration is 
the use of the same drugs as blunt the sensibility of sore pla- 
ces in the external skin. Such are chalk, bismuth, borax, 

o The per-centage of those attacked by this lesion in connexion with tubercu- 
losis of the longs, in the fatal cases at St. Geoi^ge^s Hospital, was 

from 15 to 80 years of age 33-6 per cent. 
30 to 46 ,. 23 8 



,. 46 to 60 „ 181 ,. 



— ** Dccennium Pathologicum," chap. vi. sect. i. 
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acetate of lead, opium, and, last but strongest, sulphate of cop- 
per. The latter in combination with opium is, in my expe- 
rience, the most powerful means we have of checking phthisical 
diarrhoea. 

The action of these drugs I take to be partly perhaps the 
blunting of the feeling of the sore ulcerated place (just as bis- 
muth or chalk stays the pain of a blister), but chiefly the 
diminishing the exalted sensibility of the uninjured portions of 
the alimentary canal. 

An acid gastric juice seems particularly irritating to ulcera- 
ted bowels ; and I have often found an alkaline milk diet, such 
as previously recommended in gastric complaints most benefi- 
cial. It is not inconsistent with the administration of the 
above-mentioned remedies. 

A (7). Mucous Flvx of the Intestines. 

The chief local symptoms of mucous flux in the small intes- 
tines is not so much pain, as a sense of discomfort felt two or 
three hours after a meal. The excretion of fseces is very irregu- 
lar, and is accompanied by the discharge of a quantity of glairy 
mucus. Sometimes this mucus is so copious as to constitute a sort 
of diarrhoea, but generally the stools are hard and costive, though 
enveloped in a slimy medium. The excreted matters vary 
greatly in appearance, not only in different persons but in the 
same individual, presenting almost every aspect except a 
healthy one. Sometimes they are light-coloured and abundant, 
of a faint, putrid smell, and containing principally unaltered 
food : sometimes they are dark like pitch, scanty and slimy. 
There is often separated from them when fluid a good deal of 
oily matter, probably derived from the undigested adipose tis- 
sue of the victuals. The mucus, too, itself may look like lumps 
of fiat, being in white, opaque masses, which, however, are 
easily distinguished in the microscope by the presence of the 
usual globules of mucus. At other times it has more the 
appearance of macaroni, drawn out into adhesive strings. 

The appetite is always very bad in intestinal mucous flux, 
not variable as in gastric disease, but continuously deficient 
during the violence of the complaint. There is also great lan- 
guor and incapacity for exertion, coming on generally about an 
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hour after food, and accompanied in some cases bj an almost 
irresistible drowsiness, which lasts for. several hours. This 
symptom is particularly mUrkedin the afternoon, if the patients 
dine in the middle of the day, and endeavour to continue their 
employ ment afterwards. Yielding to the drowsiness and taking 
a siesta seem to make matters worse, for there is usually felt 
after such an indulgence an intense headache or giddiness, 
which continues longer than the symptoms would have done 
had the inclination to sleep been resisted. The depression of 
spirits is not so remarkable as the feeling of utter helplessness 
both of mind and body, accompanied, in persons naturally 
active, with a sense of shame at their unwonted apathy. These 
symptoms seem clearly to point to a want of supply proportioned 
to the requirements of the system, a want which the impeded 
absorption is enough to occasion. 

There is, however, not much emaciation in the majority of 
cases. Loss by excretion is usually impeded at the same time, 
so that the absolute bulk of tissue is not diminished. But still 
the unhealthy state of the whole person is evidenced by the 
pale, bloated, oedematous look of the countenance. Sometimes 
there is a semi-jaundiced state of the skin, and sometimes at- 
tacks of complete icterus supervene from the spread of the dis- 
eased state of mucous membrane into the gall-bladder and liver. 

This state of the alimentary canal is evidenced in the tongue 
by a pale, flabby surface not much loaded with epithelium, but 
wet and shiny. Sometimes it has a red base, with patches of 
semi-transparent membrane upon it, as if it had been burnt 
with a hot iron, and some fragments of skin left adherent. 

When the bowels are costive and excretion is deficient, the 
urine is apt to be high coloured and thick, from lithate of am- 
monia. But except when the disorder is at the worst, it is 
most frequently natural, and sometimes is pale and watery. 

The pain in the abdomen is very difficult to assign to any 
particular spot. If any one place is fixed upon, it is usually 
either the right hypochondrium or the neighbourhood of the 
navel, and sometimes the sensation seems to follow the food 
from the former to the latter situation. Sometimes acute attacks 
of spasmodic pain round the waist come on, and sometimes the 
skin round the navel is so sensitive that the case might be almost 
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mistaken for one of perforation or peritonitis, were you not re- 
lieved from the fear of such a misfortune by the same having 
occurred before. 

There is almost always distressing flatulence, which produces 
a feeling of sui!bcation, apparently from the pressure of the dia- 
phragm upwards upon the thoracic viscera. The impediment 
to the motion of the heart causes palpitation, irregularity, and 
undefinable anxiety during day, and fearful dreams at night. 

Bodily rest and sedentary occupation seem to aggravate all 
the subjective symptoms during the time they last; in which 
respect a difference is observable between intestinal and gastric 
flux, which is usually benefited by rest. 

Intestinal mucous flux has very generally a periodic charac- 
ter. The patient is pretty well for a week, or a fortnight, or a 
month, and then the symptoms above described, or an aggra- 
vation of them, occur. A copious discharge of mucus in the 
stools follows, and then a temporary restoration to health. The 
flux of mucus seems to be of a critical character. This period 
in females often coincides with that of the menses, so that they 
are apt to trace a relationship of cause and effect between the 
two, and to demand of those who have paid special attention to 
uterine complaints that the intestines should be restored to 
health by the discovery of some disease in the womb. I 
believe the only connexion between them to be the familiar fact 
that all diseases whose tendency is to intermit and assume a 
periodic character, are liable to be aggravated at that time of 
weakness and nervous sensibility. 

This periodicity is most easily observed where the mucus, 
collecting in the intestines, is inhabited by threadworms. The 
irritation excited by these creatures around the anus is often 
entirely unperceived except in the catamenial week, and then is 
excessively annoying. Nothing is more common than for 
women to have them in moderate quantities in the bowels, and 
to pass them almost daily in their ordinary faeces, without any 
inconvenience ; but no sooner are the sensibilities of the whqle 
body increased by the natural monthly cause, than the irrita- 
tion is felt, is followed by the usual consequences, and attracts 
the attention of the patient 

24 
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• 

The presence of worms in intestinal mucus is more common 
in mild cases than in severe. It seems as if a very abundant 
flux carried them away, while a more scanty secretion, by ex- 
citing no diarrhoea, retained them in their original position, and 
afforded a more secure home. Worms are very commonly 
found in the most healthy faeces, and it is only when they have 
been enabled to retain their position long enough to come to 
maturity, and leave their eggs behind them adherent to the 
mucous membrane, and to convert the dead, smooth slime into 
a writhing, irritating mass of life, that they are of any conse- 
quence. 

One nearly pardons the believers in spontaneous generation 
on seeing these despised creatures so frequently arrive and pro- 
pagate immediately that a suitable locality for colonization is 
afforded. But the mystery is much cleared up when we look 
through a microscope at a voided thread-worm, and see its body 
almost wholly filled with millions of eggs, minute enough to 
pass through most filters, and therefore probably distributed by 
rivers and subterranean rills to our springs and cisterns — when 
we find that one joint of a hundred-jointed tape-worm contains 
enough germs to furnish every inhabitant of the globe with an 
image of itself. These latent lives must be continually passing 
down the line of our intestines, finding only in rare instances a 
station to stop at. 

This is an unpleasant thought, but it is some gratification to 
remember that we of all animals are best defended against such 
enemies by our possession of the sometimes despised art of 
cookery ; it is unlikely that any eggs can live through the boil- 
ing temperature. Animals that eat raw food only can have 
scarcely any chronic intestinal derangement without becoming 
instantly filled with parasites. I remember seeing, some years 
ago, the inside of the boa constrictor who excited much interest 
by swallowing his blanket ; the bowels were filled up with tape- 
worms, orderly arranged in long lines; and I am told that such 
is universally the case with boas that die in captivity. The 
human race, too, seems to suffer in proportion to its want of 
civilization. All the strange rare human parasites which fill 
the lists of the Entozoa have been found in Egypt, Abyssinia, 
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and Ethiopia.* It is well known that necessity and inclination 
fill the stomach of the inhabitants of these regions with raw 
food and stagnant water, which may be supposed to be pecu- 
liarly full of ova, and against the access of which cookery 
guards more civilized nations. 

The reason why children are more infested with worms than 
adults, may be traced with confidence to their greater disposi- 
tion to chronic mucous secretion, especially in the intestinal 
canal ; and among the lower classes also to the raw fruit and 
vegetables, and the unfiltered and unboiled water which they 
drink. 

Itching at the anus, though the most familiarly known house- 
hold sign of worms, is not an infallible sign of their presence : it 
is found sometimes in intestinal fiux without them. It occurs, 
too, at night, just as the itching from worms does ; so that the 
Tisual explanation of the phenomenon happening at that time — 
viz., the nocturnal activity of most parasitic animals — cannot 
be accepted ; and I should rather refer it to the usual aggrava- 
tion of all mucous discharges, acute or chronic, at that period. 

Tenesmus also not unfrequently aceompanies the copious se- 
cretion of mucus, and sometimes the continuation of these symp- 
toms is followed by haemorrhoids in the rectum ; troublesome, 
however, only whilst the disorder is at its height, and disap- 
pearing when it gets better. 

It is not only to worms, but to mucous fiux in general, that 
children are more subject than adults, and females than males. 
This is sometimes explained in old writers by attributing it to 
their more phlegmatic constitution ; but that is merely to argue 
in a circle, for the meaning of phlegmatic seems to be a greater 
disposition than usual to mucous discharge. It is by no means 
confined to pale, fiabby, white-blooded and white-fibred indi- 
viduals, for I have known several cases of intestinal fiux, with 
or without worms, who were remarkably fresh-coloured and 
rosy previous to their illness. 

The causes of this disorder are usually to be traced to con- 
tinned low temperature, united to damp, or rather to a want of 

o The luunet of Pruner and Bilharz as collectors, in Cairo, of Entoioa, and of 
Bernier, Bmce, Niebahr, and Clot Bey, as authorities on their causes, are 
fluniliar to all readers of special treatises. 
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the occasional variation of a warm dry air ; — sedentary habits, 
especially when united to defective air; — and in the upper 
classes, anxiety and intense occupation of mind in study, by 
impeding proper digestion of the food, are frequently joint 
causes. And when once the disorder has commenced, there is 
no more powerful aggravator of it than continued mental exer- 
tion on one subject. 

I cannot find that excesses of diet, either in eating or drink- 
ing, have any effect in causing intestinal mucous flux ; indeed 
it would appear generally as if temperance rather inclined to it 
Probably it is a diet unequal to the wants of the system which 
best describes the usual habit in the subjects of this disorder. 

Intestinal mucus flux can hardly be immediately fatal of 
itself, yet it reduces the body not unfrequently to such a state of 
anaemia, that other diseases supervene, and conduct the patient 
to the grave. I have known degeneration of the kidneys so 
induced, which finally destroyed by dropsy and diarrhoea. 

Remarks on Treatment 

When the mucus has collected in considerable quantity, and 
excites tanesmus and piles, especially if worms are present, 
purgatives are required. They clear away the offending foreign 
matters, and open a path for other agents. But as a continued 
habit — as a curative treatment — I have always found them use- 
less, and generally hurtful. 

When purgatives are used, the more completely and effectu- 
ally they clear out the bowels the better. None is so powerful 
as turpentine, but its excessive nauseousness makes it some- 
times to be absolutely refused by patients. Next in order is 
calomel and jalap, four grains of the former to a scruple of the 
latter as a full dose, diminished in the usual proportion accord- 
ing to the age of the individual. These may be repeated, if 
required, for in few cases is one dose sufBcient. And with re- 
gard to repetition^ let it be immediate, before the mucus has had 
time to collect again in its original quantity. 

By far the most effective means of obtaining a cure after the 
mucus is cleared away, are hygienic measures. Those which 
particularly deserve attention, are travelling^ riding^ and sleep. 

Though doubtless a most valuable part of the agency of 
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travelling consists in its effect on the mind — in diverting the 
attention from bodily ailments, and so (in the educated classes 
at least) removing one of the chief aggravators of the disease 
— yet this is by no means the whole explanation of the benefit 
conferred. The frequent changes of temperature which the 
lungs and skin experience appear of great value, acting proba- 
bly through the circulation, and very simple means are usually 
sufficient to prevent their doing, with the good, any anticipated 
barm. 

Some little judgment must be used with regard to the mode 
of travelling. Of course flying in a railway from one capital 
to another does the least good of any. In the great continen- 
tal highways the invalid is bustled and bored, and if he devi- 
ates a mile from the beaten track he can get no digestible food ; 
a man must have his digestion in a perfect state to enjoy the 
pleasures of untrodden paths. Again, in the most picturesque 
parts of Europe, the mountain districts of Alps, Pyrenees, 
Eifel, and Hartz, I have always found half my fellow travellers 
suffering an almost daily diarrhoea, from the peculiar nature of 
the water and the bread made with it. This is as injurious to 
a patient with intestinal flux as a purgative doctor at home ; 
indeed, I have known several instances of the disease being 
aotoally induced in persons previously healthy, by continental 
mountain trips. I think therefore no directions for a tour can 
be so judicious in these oases as the picturesque parts of our 
own land : Cumberland, Wales, Devonshire, and Cornwall 
afford invaluable opportunities for a mixed saunter in carriage, 
on foot, and on horse-bacft, according to strength or inclination, 
without the risk of foreign diet. 

Where a complete absence from home cannot be obtained, 
riding is often most beneficial. A rapid change in the appear- 
ance and smell of the feces follows its use, and that is soon suc- 
ceeded by restored health and strength. The gentle shaking 
motion probably induces more active secretion in the liver, and 
absorption in the intestines at the same time, by hastening the 
circulation ; for the foetor of putridity, which it is the business 
of the* bile to prevent,* and the undissolved muscular fibre, 

o See p. 149. 
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which it is the business of the bowels to take up, disappear 
simultaneously from the stools. Though with bad external 
piles it is very inconvenient to ride, yet in mild cases veiy 
great relief is often obtained, and I do not think faasmorrhoidal 
tumours should ever contra-indicate at least a trial of horse ex- 
ercise. 

The value of sleep is sadly under- estimated in chronic cases 
by medical men. They often quite omit to inquire what num- 
ber of hours' rest their patients take, and thus pass over a most 
powerful engine of restoration of health. There is probably no 
disorder in which this is so important as in mucous flux of the 
intestines, and I have known the expedient of lying in bed till 
ten o'clock in the morning make treatment effective which pre* 
viously had been perfectly useless. 

Of medicines, the most useful are mild mercurials and iron. 
The mercury is best given in one or two-grain doses, with piL 
galbani comp. night and morning, and the iron, either in pills or 
in small doses of wine or tincture, after the mid-day meaL ^ 
Liquor potasssB, in doses of from ten minims to twenty, is 
ful ; and chalk, with the hydrargyrum cum cretd^ if there is 
solute diarrhoea. 

The drinking of mineral water is a sort of half hygienic halt 
medicinal mode of treatment, which does good without oui^ 
being able to contribute the case in evidence of the value o — 
any peculiar reagent. In intestinal dyspepsia I am disposed 
attribute the chief benefit to the holiday and the travellinj 
which I know do good, and not to the mineral springs, whic' 
in some eases I know have done harm. 

A (<5). Intestinal Struma. 

In children with an innate tendency to scrofula or tubercu- 
losis, whether that tendency is directly inherited from parents 
affected with these lesions, or with constitutions so unhealthy 
as to beget a progeny thus disposed, the first symptoms usually 
manifest themselves in derangement of the functions of the 
small intestines. In spite of a ravenous appetite and usually 
an unrestrained gratification of it, not enough food is absorbed 
to nourish the body ; the flesh becomes soft and flabby, the 
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limbs thin and weak, the slightest exercise tires, and there is a 
dislike to the sports natural to the age. 

The urine is deficient in specific gravity and in colour, de- 
positing lithate of ammonia, nearly white, and is not unfre- 
quently neutral or alkaline. 

The stools are unnatural and irregular. The faecal masses 
are very often abundant in quantity, but contain little of the 
proper products of excretion. They are light coloured, and 
tinted of a cold grey instead of a warm yellow or brown. 
Their bulk is made up of food entirely undigested, and in pro- 
cess of foetid decay. Actual lumps of acid, coagulated, may not 
unfrequently be found. 

The abdomen is tumid with air, but there is generally not 
much fiatus passed per anum ; what however does pass has 
the same smell of sulphuretted hydrogen that is found in the 

iiOCCo. • 

The extremities are cold, whilst the surface of the abdomen 
is hot. Both have a dry harshness, disagreeable to the touch, 
and clearly evidencing defective action of the skin and its ap- 
pendages. At irregular periods, however, as during sleep, 
there are profuse cold sweats, and those often resemble the par- 
tial perspirations of advanced phthisis, by being confined to the 
head and chest. The same sluggish condition of capillaries is 
shown by a variety of scabby and scurfy diseases of the skin, 
especially such as are easily convertible one into the other, 
such as eczemcL^ impetigo^ pityriasis^ and porrigo decalvans. The 
more specific cutaneous diseases, such as true contagious /avu^, 
kproj and the like, are not common. Obstruction of the hair 
follicles, producing cume, and stye in the eye, is also very often 
seen. The hair itself is dry, and comes off or splits at the ends, 
and the nails sometimes crack, and separate from the fingers. 
The stagnation in the external capillaries often produces a tem- 
porary oedema of the feet and ankles, especially after exercise. 

The tongue is usually yellowish white, but not thickly furred 
or coated ; through the yellow base projects generally a num- 
ber of red papillae. But the most marked feature connected 
with the mouth is the breathy which is faint and foetid even in 
sUght cases. 

The abdomen is always large, not only from the gaseous 
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contents before mentioned, but also from being loaded with a 
quantity of solid matter, consisting of the faeces and undigested 
aliments. In cases that prove fatal, the amount of these mat- 
ters found in the bowels is very great. 

Strumous diseases of the bony tissues, rickets, bent legs, and 
non-ossification of the skull, are often joined to or succeed this 
form of derangement in the digestive organs in children, but I 
cannot trace any connexion between it and the mollities ossium 
of the adult 

At a later stage, though often after an unfortunately short 
period of time, the abdominal glands become the seat of tubercular 
deposit, or the lungs are thus affected, or in more happy indi- 
viduals the glands of the neck and groin become first painful, 
and then absolutely scrofulous. But in children not born scro- 
fulous, I think it is rare not to find the commencement of tuber- 
culosis marked more or less by such symptoms as* have been 
above described. 

In adults truly such is not the case, instances of such a be- 
ginning being with them the exception instead of the rule, and 
in persons past the prime of life and in senile phthisis never 
occurring as far as my experience goes. This observation is 
quite in accordance with what we noticed a few pages back,* 
concerning the greater tendency to exhibit its malignancy in 
the bowels which tuberculosis shows in youth, ^nd probably is 
simply a manifestation of the greater activity and the more im- 
portant bearing on life which the absorbent functions have 
during growth, than after the body is complete. 

When it does occur in grown persons, there is usually more 
feverishness, tliirst, hectic flushing, and sweats, with catarrhal 
attacks of stomach and bowels intervening. There is a con- 
stant sinking sensation at the pit of the stomach, only partially 
relieved by food, and there is usually an excessive weariness 
and drowsiness in the afternoon, with an uneasy depression, 
such as described a few pages back (page 367); in fact there is 
the addition of the mucous flux to the other phenomena. The 
skin also rarely exhibits that peculiar dryness and harshness 
which is remarkable in children, and is often damp and clammy. 

^ See p. 365, and " Deccnnium Patbologicam'* there cited. 
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The abdomen is not so tamid, though the condition of the faeces 
exhibits the same want of digestive power in the alimentary 
canal, and the same deficiency of bile, as was before observed. 

In adults the tendency in strumous dyspepsia to tuke the 
form of mucous discharge is shown not only in the alimentary 
canal, but in the vagina in females, and in the bladder in males, 
80 that there is leucorrhoea, sometimes of a very profuse char- 
acter, and a considerable cloud of mucus in the urine. In both 
sexes I am inclined to think a cough with mucous expectora- 
tion sometimes precedes the deposit of tubercle in the lungs, 
though such an opinion is obviously very difficult of proof. 

The history and the symptoms of strumous dyspepsia seem to 
indicate it as a disorder of the absorbent functions of the alimen- 
tary canal ; but whether that disorder is the cause of tuberculosis, 
or whether it is only the first effect of some common cause, it 
would be presumptuous in the present state of pathology to af- 
firm. The practical point to be assured of is, that it is a link, 
and a leading link, in the chain which ends in scrofula, tubercle, 
consumption, and marasmus. 

With deranged absorption there is joined, as is always the 
case, deficent excretion. Such a state of things occurs in the 
simplest instance of insufficient absorption — viz., in want of 
food. And in strumous dyspepsia, therefore, one is not sur- 
prised to find a want of bile and a consequent putridity of fsaces 
from the absence of that fluid, one of whose best ascertained 
duties is to act as an antiseptic* 

A knowledge of the melancholy train of events to which this 
form of dyspepsia is naturally a precursor, makes the prognosis 
always a painful one. Yet the same knowledge enables the 
medical man to guard against that which he fears, and I believe 
that in many cases he may succeed in warding it off. The 
principal circumstances of ill omen are the rapid increase of the 
symptoms, rapid emaciation, the supervention of cough, of 
decided irregular hard knots in the abdomen, night sweats of 
profuse character, and other signs of the local development of 
of tubercle in important viscera. The swelling of the glands 
in the neck or groin I can hardly call a bad sign, for if these 
parts become scrofulous and suppurate, in most cases the disease 

» See p. 149. 
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is 80 ended, and the more vital organs of the belly and chest 
escape. Of course it is better that the child should get well 
without any actual deposit of tuberculous matter at all, but yet 
it is a subject of congratulation when that takes place in a 
locality so little hurtful as these glands. 

The favourable phenomena to be desired are, the slow pro- 
gress of the disorder and its amenability to treatment. When 
these circumstances are united, I am disposed to feel most san- 
guine of life getting the mastery over the tendency to de- 
teriorate. 

Semarks on Treatment 

The indications of treatment in our attempt to relieve that 
morbid condition of the digestive organs which constitutes the 
essence of this disorder, are — 1. To supply such a diet as is 
most capable of being absorbed under the circumstances. 2. To 
increase the activity of the vital functions by a combination of 
those medicines which promote growth, and those which pro- 
mote destruction. 

1. What is usually called an antiphlogistic regimen — that is, 
a dietary so arranged that destruction shall exceed supply, is 
decidedly injurious in the long run to patients such as above 
described, and is beneficial at first only from contrast to some 
more injurious plan of feeding. A nutritious animalized diet, 
given frequently in small quantities at a time, is in my expe- 
rience the best, and may almost always be commenced at any 
period of the disease, and persevered in throughout. Broths 
and fiesh teas, slowly cooked at a low heat, with the addition 
of a few drops of hydrochloric acid, answer well where solid 
meat excites nausea. But they are probably not more digesti- 
ble than good old mutton plainly cooked. Poultry or rabbit 
is less nutritious, yet is often liked as a change. Nothing takes 
a child's fancy so much as small birds ; a lark or a blackbird 
will often be eaten with pleasure, when other things excite 
disgust; and (perhaps from the gratification of imagination). is 
easily digested. Fish is generally unpleasing to the palate, and 
always diflBcult of solution in the alimentary canal ; no muscu- 
lar fibre appears in the stools so often unaltered as this. 

Milk is seldom borne well in its raw state. It turns sour. 
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coagulates into a cheese, and cannot be again dissolved. The 
best way is to partially skim it, add one- third part of lime- 
water and some sugar, and then it will generally be found the 
most suitable fluid that can be designed as an ordinary drink. 
It may be taken with advantage at every meal. 

A very palatable and useful draught to be taken the first 
thing in the morning, is soda-water and cream, mixed in the 
proportions most agreeable to the patient. Cream by itself 
turns rancid, but is preserved fresh by dilution and the soda. 

The best vegetable food is bread and mealy potatofs, mashed 
with some meat gravy. A captain's biscuit, soaked in milk till 
pulpy, and sprinkled with sugar, makes a change. 

Fruit, green vegetables, pastry, preserves, fish, stewed meat, 
eggs, rancid butter, should be entirely eschewed. 

Alcoholic liquids do harm, by arresting those processes of 
life whose activity we wish to encourage. In children they 
should be avoided altogether ; but in adults, and also in com- 
plex cases where there appears to be excess of destructive 
excretion or weakening discharge, or where the system has 
previously been habituated to their use, an exception must be 
made. What I have found agree best is Bordeaux wine of 
recent vintage, so as to be sound, free from acidity, and with 
the agreeable roughness of the fresh ^grape still remaining to 
act as a tonic to the mucous membranes. The second class 
wines are better for this purpose than the more expensive first 
class ; to the invalid the aromatic bouquet is not worth its price, 
and to ripen it to perfection the wine is often kept too long in 
bottle. Burgundy and port come next to Bordeaux in value. 
Sherry and Madeira are too full of vinegar and cream of tartar 
shrouded under sugar, to be beneficial. Malt liquors increase 
so much the drowsiness and headache as to be undesirable; 
and distilled spirits seem to do all the harm that alcohol is 
capable of, and none of the good. 

In this state of system sugar will often be found a very 
digestible, and when digestible a very useful article of diet, es- 
pecially for children. Its addition to cow's milk produces a 
nearer resemblance to the natural nutriment of the young of 
our species than can otherwise be made.* Spread on bread it 

« See pp. 202, 208. 
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is usually relished much; and given quite alone, in syrup, toffee, 
and the like, often increases the appetite. Whether it acts as a 
complementary food or merely as an accessory, or both, it cer- 
tainly augments the quantity of matters assimilated by the body 
under the circumstances of the disease now spoken of. I have 
had little patients affected with strumous derangement of di- 
gestion increase in weight to the extent of from two and a-half 
to four pounds in the first week after commencing the use of an 
additional four ounces* of sugar to the daily diet 

Where ^ere is joined to strumous mal-digestion a tendency 
to disease of the osseous system, to rickets or softened bones, 
sugar is particularly indicated by its power of arresting the me- 
tamorphosis of the bones ;t and Dr. Bocker has found great ad- 
vantage from joining to it an additional quantity of phosphate 
of lime to that which is ordinarily found in a bread and meat 
diet.:]: But I am now transgressing the limits of dietetics, and 
passing into the domain of medicine, — if in point of fact they 
have limits and separate domains. 

2. The drug which comes nearest to an article of diet, and 
which may also take its place as a promoter of the vital func- 
tion of growth as a medicine, is cod liver oil. The principal 
reason that can be alleged for calling sugar a food and the oil a. 
physic is, that the first is nice, and the second is nasty. 

A person who takes the usual haustus tei* die sumendus of oil, 
gets daily three additional meals of a light, sparing, digestible 
character; and profits accordingly, if no untoward circum- 
stances stand in the way, in nervous, mucous, muscular, and 
bony tissues. I believe tliese additional meals to be of great 
importance to patients where we want to increase the quantity 
of matter absorbed ; and 1 therefore object to the advice some- 
times given, to administer cod liver oil with or after food. 
There is by this advice sacrificed one main advantage, to secure 
which I usually order hours for taking the oil to be selected as 
far as possible removed from the ordinary meal-time. I find 
also that it is a good plan to make the dose still more of a 

^ A quantity larger than is necessary or desirable, but given in the instances 
above mentioned for the sake of trial, 
t See pp. 199-208. 
{ Docker's Beitrage zur HeilkuruU, i. 123-186. 
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separate meal, by washing it dowD with a wine-glass of half-and- 
hdf milk and lime-water, or milk and soda-water, with a mouth- 
fol of biscait, so as to neutralise any rancidity in the oil, and 
add some more matter for absorption.* 

This drug is often of great use in the cases we are considering, 
but is not borne in the large, almost unlimited doses which can 
be administered with advantage in pulmonary consumption. A 
teaspoonful twice a day, washed down with alkalini25ed milk as 
above described, is usually the quantity that does most good. 
The test of benefit received is an improvement in the quality of 
the stools, or an increase in the weight of the whole body. 

Steel is more purely a medicine — it cannot take the place of 
a meal. The best time for it is after eating, and the most 
agreeable of the beneficial forms is steel wine. But I have 
found the drug in its simple metallic form sometimes agree 
better, especially the finely levigated fer poiyhyrisee of the 
French Pharmacopoeia. Chalybeate waters have the disadvan- 
tage of not being convenient to take after meals as above 
recommended. 

I do not think vegetable tonics seem to do much good, except 
for the temporary purpose of giving an appetite or making a 
change from other remedies. 

At the same time with these medicines, given with the de- 
sign of increasing the building and formative functions, there 
should be administered those which augment the corresponding 
powers that make up life between them, — the increasers of meta- 
morphosis. A full allowance of water and salt in the diet is 
desirable, and sea-bathing is beneficial on the same grounds. 
Iodine is also exceedingly useful, and the benefit received will 
be observed to be in close proportion as, during the use of the 
drug, the metamorphosed matter excreted by the liver and in- 
testines, in the faeces resumes its natural quantity and appear- 
ance. Mercury, the most powerful increaser of metamorphosis 

o The best cover for the taste of all fish-oil is orange-peel tea. It may be 
made of a strength suited to taste in a clean crockery tea-pot, and when cold 
the oil floated in a globule on a small cup of it. If at the same time a chip of 
the orange-peel is chewed before and after the dose, the most sensltire patient 
poon overcomes the disUko to the medicine. The peel of course should be dryg- 
gitCtj not cn^fttHoner^M^ orangc-pccl. 
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that we are in possession of^ may also be given, but with caution 
that it does not outran the tonics we are administering, and 
cause destruction to exceed growth. The best form in which to 
give it is hydrargyrum cum cretd in one or two-grain doses, with 
double the quantity of sesquicarbonate of soda, and a grain of 
powdered rhubarb. Directly the desired change in the appear- 
ance of the stools follows, the powders should be lefl off. 

NiCre and other neutral salines have much the same alterative 
action as mercury, except that it is more peculiarly exhibited by 
the kidneys. If the urine is scanty, high coloured, or thick, 
they are desirable, and perhaps may take the place of mercu- 
rials in other cases without loss of benefit 

In adult cases it may be proper to recommend a course of 
foreign mineral waters, for the change of air and scene, and the 
amusement for the mind which such a treatment involves can- 
not but be beneficial. A series of the Spa springs is perhaps 
as compact a course as could be taken, commencing with the 
Groesbeck twice a-day after meals, and then taking the Geron- 
stere at its source, accompanied by drives through the oak 
woods, and social saunterings in the avenue. The place is in- 
tolerable to the energetic holiday maker, but is pleasant to the 
lounging invalid. 

The mineral waters to be avoided, and which will be most 
likely to disappoint the trier, are strong salines and strong cha- 
lybeates : neither are suitable in their integrity, though dilute 
editions of both are capable of benefit Let therefore our tra- 
velling patients, with complaints approaching to what has been 
described, keep clear of Carlsbad, Ems, Fachingen, PuUma, and 
the like, or any of the well-known chalybeates, Hartfell, Moffat, 
or Pouhon of Spa.* 

Mineral waters do not however suit children well. The 
patients are apt to get weakened by diarrhoea, and in propor- 
tion to adults, benefit much less by change of scene and more 
by change of air. So that the sea-side is decidedly preferable. 
Exerything to the youthful mind is new, and the shells and 

o When Pending patients on their travels to natural mineral waters, it is quite 
as neces8ar}\ if not more necessary, to tell them what to avoid as what to drink. 
For according to local guide books, each water cures eyerjthiDg, and the tempta- 
tion to *• try a course'' is very great. 
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pebbles on the shore are to them what unaccustomed ways of 
life and travelling are to the adult. 

Friction has been too much neglected as a remedy, probably 
on account of the trouble it entails. It is of use where the ab- 
domen is large and where the cutaneous circulation is sluggish ; 
and in the case of rich patients, to whom an extra servant is no 
object, ought to be practised. 

Gentle rubbing with a soft hand, guarded with flour, starch, 
or violet powder, is the best mode of applying it. It may 
advantageously take the place of bathing, where that causes 
chilliness, pain in the abdomen, oris otherwise contra-indicated. 



Part B. — Defective Excretion. 

" Biliousness.^^ 

The evidence of the excretive functions of the small intes- 
tines and their appendages being deficient, is afforded by the 
presence in the blood (as seen in the skin) of the coloured mat- 
ters which ought to be thus ejected from the system, and at the 
same time by the scanty quantity of these constituents in the 
fsdces. What proportion of these fsaculent matters comes fix>m 
the liver we have not yet the power of asserting, but the main 
point, that they come from portal blood, we are justified in 
taking for granted ; so that the solution of the former question 
is of less importance. 

That a great deal of the deeper colour of faeces is due to bile, 
is familiar to us from the phenomenon of jaundice in obstructed 
gall-ducts. But the faeces in these cases by no means consist 
entirely of undigested food; there is in them a great propor- 
tion of a yellowish -grey granular matter, which appears also 
in the healthy state ; and which often, even in complete occlu- 
sion of the passage from the liver, still makes up a bulky mass. 

In deficiency, therefore, of the excretive powers of the intes- 
tines generally {yulgo '* biliousness"), there is a different sub- 
stance retained than is the case when local lesion of the liver 
obstructs the evacuation of bile alone. There is partial reten- 
tion of the whole matters to be excreted from these quarters 
instead of a complete retention of one constituent 
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Hence the colours communicated to the skin are different ; 
in local disease of the liver or gaUiladder there is jaundice of the 
external sur&ce, accompanied by clay-coloured stools, when- 
ever the flow of bile is impeded, and no change of colour so 
long as it is free ; in general defective excretion from the intestines 
there is a dinginess and darkness of complexion, but none of 
the yellow green of jaundice, and the stools are scanty but not 
clay-coloured. 

The skin gets greasy and opaque, the countenance sometimes 
pu£fy and bloated, sometimes thin and pale, and the lower eye- 
lid especially sallow and discoloured. The sebaceous follicles 
on the also nasi are stopped up with black matter. 

There is in the patients thus affected seldom any decided 
emaciation, nor is there always even loss of muscular power : 
but still there is great sluggishness of body and apathy 
of mind, and often a miserable want of decision and energy. 
Digestion is accompanied by a good deal of discomfort and 
flatulence, but rarely by actual pain ; and the distress does not 
begin till several hours after eating, so as to be with difficulty 
referred to any particular meal. 

" Biliousness '' is often associated with intestinal mucus flux, 
either as cause or consequence, sometimes also it is joined to a 
strumous habit of body ; in both of these instances defective 
absorption and defective excretion being physiologically con- 
nected together. It alters in some degree the indications of 
treatment, but very little the symptoms, except as fiir as the 
colour of the skin is concerned. 

Where there is no mucous flux the appetite in general does 
not suffer, and as the ingestion of food gives no immediate pain 
the patients often indulge largely in eating, and pronounce the 
first period after ^ meal their most comibrtable time. Alcohol 
however gives warning of the injury done, by causing even 
when taken in moderation, a more than usual unsteadiness of 
gait and giddiness ; it is therefore usually abstained from by 
choice. Even eating will sometimes cause this derangement of 
the nervous system, and I have known a patient declare that 
excess of animal food produced the symptoms of ordinary 
drunkenness. 

Sometimes attacks of jaundice will intervene, and sometimes 
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acate spasmodic pain in the bowels and flatulent colic, but these 
are by no means the rule. 

In every case of arrested intestinal excretion, the bowels are 
costive, and the stools remarkably scanty, usually dark, hard, 
and dry ; the urine from time to time deposits copiously lithate 
of ammonia, and is often dark coloured, but not otherwise un- 
natural. 

Loss of excretive power in the intestines in some cases leads 
to a remarkable form of paralysis. The muscles of the lower 
extremities gradually, by-almost imperceptible degrees in gen- 
eral, lose the power of progression. It is not so much that they 
cannot move, but that they move with excessive slowness ; and 
they are not, as in ordinary paralysis, incapable of sustaining 
the body in the upright posture. The patients can stand pretty 
well, but cannot go. There is not moreover any deficiency of 
sensation. Sometimes the derangements of digestion, gastric 
and intestinal, which had preceded this paralysis, vanish on its 
supervention, but this is not always the case, and is certainly 
difficult of explanation, when ascertained to be really the fact. 

This partial paralysis is most frequently observed in Euro- 
peans returned from an Indian climate, and I have understood 
is by no means uncommon in Mexico and South America. 
But I have seen it in those who had never left England, and its 
greater frequency in the victims of temperature, is probably 
simply occasioned by the familiar fact of the greater frequency 
of its true cause — viz., the loss of intestinal digestion in those 
parties. 

The mistake is frequently made of attributing the loss of 
power in the lower extremities above described, to lesion of the 
spinal marrow ; and there certainly is much difficulty in draw- 
ing a distinct line of demarcation between the cases now being 
considered and those where the cord is actually diseased. Yet 
the diagnosis is of the utmost importance to the patient and to 
the good fame of the medical man ; for while spinal softening, 
tumour, or inflammation is an injury admitting of palliation 
only and not of cure, and usually destroys life at no distant 
period, the paralysis now in question not only frequently, but 
generally, is amenable to rational treatment, and seldom, even 
remotely, shortens the days. The most marked difference 

OK 
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between the two lies in the history. This form of paraplegia 
comes on exceedingly gradually, so tliat it is very difficult for 
the patient to date, not only the commencement of the disorder, 
but any period at which it has got worse ; while spinal disease 
has, if not a sudden beginning, yet always sudden aggravations 
from time to time, and after each aggravation the patient is de- 
cidedly worse than at any previous day. The history also, and 
the present symptoms of deficient intestinal excretion, can 
guide the practitioner to a diagnosis. 

Another curable sort of paraplegia, which arises from ex- 
posure to cold and wet, is easily distinguished by being trace- 
able to the cause, of which a distinct account can always be 
given. 

As above stated, '^ biliousness," or deficiency of intestinal 
excretion, is most common in those who have resided in a 
climate hotter than their hereditary one. But it is by no means 
confined to them, as has been already remarked concerning its 
cognate, paralysis. It is sometimes associated with disease of 
the liver, and one way it proves fatal is by degeneration of this 
organ, and in tropical climates also by abscess. Many, how- 
ever, both Indian and English patients, after suffering for years 
from biliousness, die of other diseases, say of the lungs or kid- 
neys, and exhibit livers not appreciably altered from a healthy 
appearance. 

As some victims of the above-named state are to be found in 
all classes of persons who have returned from the East, what- 
ever their mode of life has been, it is to be presumed that the 
climate may produce it, independently of Anglo-Indian habits. 
It is due probably to a long-continued congestion of the portal 
system annihilating the activity of life in the intestinal mucous 
membrane; and this congestion may be traced to the absence of 
the healthy stimulus of alternations of moderate cold and wet 
to the external skin. 

The tendency to congestion of the portal system is shown by 
the frequency of bleeding piles among Europeans in India ; 
and the relation which this congestion bears to intestinal com- 
plaints is evidenced by the relief which the natural haemorr- 
hage gives, and the observation that it often acts as a safety 
valve, and prevents further mischief. 
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In addition to the climate, it is certain that Indo-European 
habits have a great influence in giving rise to the state of sys- 
tem now spoken of. The removal at an early age from the re- 
straint of friends and of the moral influences of a reserved tone 
of society, together with the possession of a larger income than 
is usual in the class of life whence they are taken, are a terrible 
ordeal, and it is really creditable to our countrymen that Indian 
manners are not worse. Still, compared with what we see at 
home among the upper and middle ranks, there is a great 
amount of careless sluggishness and uncontrolled indulgence, 
even among those who are not absolutely vicious. And by this 
the bad effects of the climate on the portal system is at least 
doubled. According to what I hear from unprejudiced persons 
who have mixed in society in those countries, over-eating, in 
proportion to the requirements of the system, is quite as much 
a source of evil as over-drinking, and at the present time is the 
most insidious and usually unsuspected enemy to the constitu- 
tion. This is often passed over by Indian practitioners at 
home, because in their day intoxication was a more predomi- 
nant vice throughout the civilized world than it is now. 

Bemarks on Treatment 

In incipient chronic derangements of the intestinal digestion, 
the application of leeches to the anus is a remedy too little em- 
ployed in this country. It is naturally indicated by the relief 
and preservative influence of a sanguineous hscmorrhoidal dis- 
charge, and this following of nature will be rarely found to 
disappoint the patient in temperate climates. Never having 
crossed the line, I cannot know all the circumstances which 
might be against or in favour of the expedient under tropical 
skies ; but unless there are any serious impediments to its use, 
it seems to offer the best chance of preserving health in Euro- 
peans disposed, to intestinal congestion. 

In the application of the remedy it must be remembered that 
it is to be antagonistic to a slowly acting alterative disease, and 
must therefore be used in a steady alterative manner. Two or 
three leeches at night, followed by a tepid sit-bath, should be 
the maximum dose ; but it may be repeated every night or 
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every other night for a fortnight or three weeks together, if 
the general strength and the making of wholesome blood be 
at the same time promoted by an easily digestible diet It is re- 
markable how the freshness of complexion and the transpar- 
ency of the skin will gradually return, and often weight be 
gained, during the employment of this practice. 

Partial views of the physiological action of water on the 
animal frame* might induce the hope that hydropathy would 
be found a very potent engine for restoration to health in defi- 
cient intestinal excretion. Such however does not appear to be 
the case. Some cases are benefited, and probably the fine air 
and pleasant sites of most hydropathic establishments contrib- 
ute in no small measure to the favourable result :f but some I 
have known to be severely injured by the treatme/it adopted; 
indeed, it has seemed to bring on the peculiar paralysis noticed 
as appertaining to this complaint. Only in very special cases 
would I recommend it, and then with great caution. 

The probability is that the effect of water in excess is too 
violent and sudden, and depresses too much the nutrition of 
the nervous system, when it is employed in sufficient strength 
to unload the portal circulation ; and if employed in a strength 
not sufficient for that purpose, it is unequal to the occasion. 

A more suitable mode, of augmenting the activity of meta- 
morphosis, as required in this state, is the use of saline mineral 
waters. A saline, at first alone and then mixed with a chaly- 
beate, both of moderate strength, accomplishes the purpose. 
The choice of the particular spring must depend upon a variety 
of circumstances in each case, and perhaps the only general 
rules are, that excess of alkali in the water is not so beneficial 
here as in most derangements of digestion, and that sulphu- 
reous gases should be avoided. 

o See p. 181. 

t Our forefathers were not nearly eo wise in this respect as the present gene- 
ration. The only old hydropathic establishment I know of is the one attached 
to the convent of Pfeffers in the Canton of the Orisons, memorable as having 
been patronized by Martin Lather, and as being supplied with that rarity, per- 
fectly pure water, hot, and yet impregnated with carbonic acid. A more gloomy 
hole than the sunless gorge wh^e it is placed can scarce be imagined. 



CHAPTEE VI. 



MORBID STATES OF PAKCRBAS. 



The probability expressed in the corresponding chapter of the 
First Book (page 124), that the pancreas is merely an additional 
salivary gland, and that its daties therefore are simply a reserve 
against the frequent deficiencies of similar glands more exposed 
to accidental arrests, is a sufficient reason for not attributing 
any peculiar disorders to its morbid states. It is not at all 
uncommon to find it destroyed by cancer, and sometimes ulcers 
of the stomach eat into it and cause abscess ;* yet no special 
derangement of digestion has been remarked. Keasons have 
been already given in the physiological review of the subject 
for not attributing any great value to observations which refer- 
red to it deficient absorption of oleaginous substances, and even 
if these cases were important in a scientific point of view, their 
great rarity deprives them of practical importance. 

o Daring ten jeara at St George's Hospital, the pancreas was found, in 2161 
autopsies : — 

Affected with caneer five times 

" tubercle onoe 

Degenerated into a cyst onoe 

Eaten into by a gastric ulcer three times 

8ee IiuUx to Marhid Appearance* after Death in Fatal Caeee at 8l, Oeorge*$ Hoe- 
pital,/rom January 1, 1841, to December 31, 1850. Compiled by T. K. Chambers, 
M.D. (lf&) 



CHAPTER VII, 

MORBID STATES OF LIVER AFFECTIVO DIGESTION. 

The liver bas been such a well known organ from the earliest 
times, and has such an obviously ascertainable seat in the ab- 
domen, that it was one of the first viscera accused of being dis- 
eased. Since nomenclature and diagnosis have been yearly 
growing mdrQ exact, its name is less frequently in the mouths 
of medical men; and we are able to refer many symptoms, 
formerly considered as belonging to it, either to general states 
or to other parts of the body. Disorders of the bowels, stomach, 
colon, kidneys, and heart have been unquestionably considered 
as hepatic ; and even the chest has not escaped, for I have 
many times seen both effusion in the pleura and tubercular 
disease in the right lung, called inflammation of the liver. 

But still, with all such instances subtracted, lesion of this 
viscus is by no means uncommon. In 2161 fatal cases exam- 
ined in ten years at St. George'iB Hospital there were found — 

Abscesses (not pyaemic) ... 4 times 

" (pysemic) 21 „ 

Acute inflammation, without abscess 1 „ 

Hydatids 11 „ 

Serous cysts 8 „ 

Tubercle 24 „ 

Cancer 47 „ 

Fibrous yellow elastic masses . 3 „ 
Chronic degeneration, producing 
structural change of appear- 
ance on section, 

(1) with enlargement . . . 161 times 

(2) with diminution .... 75 „ 

(3) without change of size . 80 „ 
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Puckering, thickening, or similar 
change of peritoneal coat, only 
without apparent change of the 
interior 128 times 

Gall stones 24* „ 

It would be diverging too long from the object of this volume 
to analyse these cases. The list is sufficient to show that any 
common symptoms arising from hepatic disease could hardly 
escape notice. The general result is, that as a consequence of— 
peritoneal lesions, there i3j)ain in the side; — 
large gall-ducts, obstructed, there is jaundice; — 
universal equal degeneration, there is ascites.'f 

The appearance and other physical qualities of the bile are 
not appreciably altered by any hepatic disease consistent with 
life. As long as it gets into the intestines it colours the stools 
with its natural tint, and where it does not get into the intes- 
tines and the faeces are consequently light coloured, it is found 
of normal aspect behind the point of obstruction. The de- 
rangements of the constitution arising from hepatic disease ap- 
pear to be exhibited in the sanguineous rather than the digestive 
system of functions, and the duties of the liver as a depurative 
organ seem to be those whose loss chiefly entails danger to life. 

The principal dangerous symptoms arising from hepatic 
lesions, are diseases of the heart, dropsy, ascites, bloody vomit- 
ing, bloody discharges from the bowels, haemorrhoids, &c. ; and 
these disorders of the circulation are so injurious that they are 
apt to destroy life before the change of structure in the liver has 
proceeded far enough to stop the formation of bile, and so to 
arrest the function which it fulfils in digestion. 

Still, in hepatic lesions, especially in general degeneration of 
the substance, there must be a diminution in the quantity of 
bile daily formed. If four pounds of healthy liver, consisting 

^ VS. Index before quoted. 

f. There is Bometimes also in hepatic lesion a mngalar absence of symptoms al- 
together. A jooDg woman convalescent from typhoid fever under my care, last 
year, at St. Mary's, died suddenly in a fainting fit, caused by rising to make 
water contrary to orders. There was found in the liver an abecess containing a 
pint and a half of pus, yet not the slightest indication of this existed before 
death, nor was the improvement of appetite usual to convalescence at all retarded. 
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mainly of bile-making cells, secretes daily about its own weight 
of fluid,* it is not likely that when the weight is reduced to 
half, and a great deal of that made up of thickened Glisson's 
capsule, fibrinous deposit, and fat (as is the case in degeneration), 
that the same quantity should continue to flow from it: al- 
though, as before remarked, the physical properties of what 
does flow, so far as observable, are not altered. The derange- 
ments of digestion consequent on this state of things are very 
much what physiology would lead us to expect. The digestion 
of meat is but little affected, nor is the appetite taken away ; 
but if any excess of albuminoid substances are taken, the anti- 
septic properties of the bile are missed,f and foetid decomposi- 
tion takes place, giving the stools a cadaverous smell and filling 
the bowels with poisonous sulphuretted hydrogen. 

It is also to be observed that where there is degeneration of 
an important extent of liver, emaciation usually occurs. And 
the emaciation is often found to be accompanied by less loss of 
strength than where it exists in an equal degree as a conse- 
quence of lowering tsomplaints, such as fever or pulmonary 
consumption. The muscular tissues seem less affected than the 
adipose, so that the patient, though extremely lean, is not so 
much prostrated as a phthisical person who has lost flesh to a 
minor amount. 

This phenomenon may fairly be considered to depend on the 
diminished power to absorb the required quantity of oleaginous 
aliments which a partial deficiency of bile must occasion.:^ 
From a similar cause butter and oil, if taken mixed up with 
albuminous food, are apt to become rancid, and occasion a good 
deal of distress ; while at the same time there are cases which 
can take cod liver oil as a tonic with great benefit. 

Remarks on Treatment, 

In lesions of the liver, plain lean meat can generally be pretty 
well digested. When foetor of the faeces shows decompositi.on 
in the alimentary canal, the quantity may be diminished; and 
what I think of some importance, the intervals between the pe- 

^ See pp. 36 and 188. t See p. 149. 

X See p. 145 et seq. 
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riods when albaminous food is taken may be lengthened, so 
that the last ingested quantity may be out of the bowels before 
the next comes in. Meat every other day may often be digested, 
when to eat it every day causes distress. Vegetable food need 
not be abstained from. 

Fat or butter should not be taken with albuminous food ; but 
alone, at a time distant from meals, can often be digested, and 
then cannot but be advantageous. The apparent inconsistency 
of telling a patient to abstain from the ordinary modes of taking 
oleaginous matters at the same time as we recommend him cod 
liver oil, should be explained to him. 

A considerable quantity of fluid should be drank to supply 
the deficiency of the watery constituents of the bile, and to aid 
also in preventing that congestion of the portal system which 
the obstruction of the bloodvessels occasions. But into the 

m 

further treatment of diseases of the liver, indicated principally 
by their influence on the circulation and depuration of blood, 
this volume is not the place to enter, the introduction of them 
here arising only out of their influence on digestion. 
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ment of the general health, but the appetite is bad, and there is 
a want of the natural vigour of mind and body. There is inca- 
pacity for continued attention, so that a merchant, for example, 
will tell you that he cannot add up his totals beyond a certain 
figure without setting down the sum in the middle. 

Then there comes on an increase of the mental susceptibility 
to sudden noises or any similar impression, palpitations of the 
heart, and causeless fears, nightmare, frequent headaches, nerv- 
ous perspirations, attended with deadly chills, and in women 
hysteria. There is ajso in women generally a suppression of the 
catamenia, and more in that sex than in males, pain in making 
water, and a sort of spasmodic stricture of the urethra. 

The disorder is not long before it causes the whole intestinal 
canal to sympathize, and then the mouth gets foul ; the tongue 
loaded and swollen ; the gums pale, and covered with a white 
film ; there is a nauseous metallic taste, and the breath is foetid, 
of a faint or even fseculent odour. 

The urine is mostly dark coloured and scanty ; but when the 
nervous symptoms begin to predominate, as is not unusual in 
long protracted cases, and in women, it gets limpid and light. 
The specific gravity is in both cases less than natural ; in the 
first, where from its concentration it ought to be high, it is 
usually the same as that of ordinary health ; in the latter it is 
abnormally low : it exhibits therefore in both an evidence of 
deficient metamorphosis. 

The circulation is always sluggish, and gets more and more 
so the longer the disease has lasted, showing that this sluggish- 
ness and tendency to congestion is a consequence, at least in 
part if not entirely, of the ailment, and not a cause thereof. 
The pulse is therefore apt in some cases to acquire an unnatu- 
ral slowness, in others it remains natural during absence of 
excitement, while it is easily quickened by mental causes ; but 
in all there is a cold, clammy skin, and the extremities easily 
become chilly and dead, the lips and nails livid. These indica- 
tions of disorder of the circulating vessels are not inconsistent 
with a fixed colour in the cheeks, which gives a false notion of 
health, and is not uncommon in delicate skinned individuals. 

The symptoms that most commonly attract the chief atten- 
tion of the patients, and bring them to a medical man, are 
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referable to the disordered funct?ODS of the brain and nervous 
system. Headache, giddiness, faintness, nervousness, and stu- 
pidity are the main complaints. The headache is of an inter- 
mittent character, sometimes very severe in the morning, and 
getting better as the day advances ; sometimes occurring in the 
evening, and being worse aftet any unusual exertion or excite- 
ment. The giddiness is accompanied by buzzing in the ears 
and pulsation of the temples, so that patients sometimes fancy 
they are going to have an apoplectic fit. The faintness some- 
times ends in vomiting; sometimes (especially in females) it 
assumes a convulsive character, and passes into hysteria ; as do 
also the flutter, agitation, and tremor so very generally con- 
comitant on this morbid state. Stupidity is more usual among 
males ; but even among them, when the perception of nervous- 
ness is denied, a peculiar tremor of the facial and buccal mus- 
cles will often indicate its existence to a medical man. 

These symptoms are often accompanied by unaccountable 
pains in various parts, which exhibit their neuralgic character 
both in their intermittence and in the absence of the phenom- 
ena which would be manifested if they arose in snch severity 
from any other cause. 

A very common consequence of atony of the colon is the 
formation of piles ; but unlike the disorder of the small intes- 
tines last discussed, it does not appear to be at all relieved by 
them, indeed, I doubt whether it is not aggravated both by 
their formation and by their bleeding. 

Another consequence is ^' biliousness," or extension of the 
atony to the small intestines, indicated by an increased sallow- 
ness and darkness of complexion, an increased scantiness of 
the stools, and sometimes by their light colour, — in fact by the 
supervention of the symptoms of constipation arising from the 
small intestines described in the last chapter. 

It must not be supposed that all cases of infrequent evacua- 
tion of the bowels are constipation. In some persons that is 
diarrhoea, which is the opposite in others — the daily evacuation, 
which a commodious custom has made us consider natural, 
would be a " morbid frequenci/^ to a patient whose habit in 
health is to go to stool every second or third day, and " consii' 
pation^^ to one whose bowels are acted on naturally thrice daily. 
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In the anatomical museum at Christ Church, Oxford, there is 
the colon of a female whose bowels in health were open only 
once a fortnight: it is of gigantic thickness and strength, so as 
to support without distress the great column of faeces it must 
have held. Instances are familiar to all of the opposite 
extreme, where the colon refuses to contain with comfort the 
relics of more than a single meal. As a general rule, that only 
can be called constipation which has evil consequences arising 
from it. 

The period of life when atony of the colon most frequently 
occurs is from puberty to about forty, a time when the capacity 
of the body for activity and the opportunities for it are the 
greatest ; yet the disorder is by no means dependent on bodily 
exertion — indeed it seems to arise from just the opposite cause, 
viz., sedentary habits at a time when nature indicates the con- 
trary. The classes amongst whom it is oflenest found are those 
whose occupation leads to the adoption of some constrained 
attitude — tailors, shoemakers, needlewomen, weavers, miners; 
who suffer very much in the order in which they are placed 
above. Then rank those who are merely sedentary, without 
placing the body in any unnatural posture, — milliners, govern- 
esses, nuns, lazy women of fashion and wealth, literati, pros- 
perous lawyers, booksellers' hacks, in fact, all who take too little 
exercise, whatever their mental occupation may be. I am dis- 
posed to think however that the evil of sedentary habits is very 
much increased in all the cases mentioned, when bad ventilation 
superadds the noxious influence of impure air ; for certainly 
the greatest number of patients come from close low workshops, 
where many are crowded together, and the defect of artificial 
warmth prevents the windows being opened. So that the bar- 
rister in full practice, though he may perhaps sit in his chair 
longer than the tailor and seamstress who make his coat and 
shirts, yet is less frequently laid up by the disorders we are now 
considering ; and the fine lady, however sluggish, is more likely 
to escape than her milliner. The occupations where sedentari- 
ness is most noxious are those where a high unvarying tem- 
perature is required to be kept up by the nature of the work, 
and where the draughts and change necessary to the workman's 
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health are iDJurious to the article produced. Such are some 
kinds of weaving, silk throwing, and winding, &c. 

When there is a disposition in the colon to be atonic, this dis- 
position is much aggravated, and sometimes first made evident, 
by some kinds of diet more than others. It is a fallacy to sup. 
pose that indigestible articles of food " irritate," as it is called, 
the bowels — ^that is, are passed on quicker than more easily 
soluble substances. The contrary is the case ; and as a general 
rule the gradual and regular transmission of the alimentary 
mass is in direct proportion to the readiness and completeness 
with which its solution in the stomach and intestines is accom- 
plished. No sort of food is so apt to be followed by constipa- 
tion in atonic persons as that which contains a large proportion 
of matter incapable of being acted upon by the digestive juices, 
such, for example, as the stones and husks of fruit, where the 
woody fibre and various forms of cellulose are purely foreign 
substances ; stringy and half-boiled vegetables, in which, besides 
cellulose, there is unbroken starch, an equally impracticable 
body; gum also, and gelatine in jellies and pastry, may perhaps 
be included under the same category \* and in general all sub- 
stances capable of being squeezed together into an impenetra- 
ble mass, such as puff pastry and new bread, all of which are 
liable to cause constipation in atonic constitutions, instead of 
the '* disturbance of the bowels" which the patients are apt to 
anticipate. 

Remarks on TreatmenL 

A strong argument in favour of the view taken in the fore- 
going pages of the symptoms described being dependent on the 
unemptied state of the colon, in contradistinction to that which 
would count the condition of the gut as merely one of the 
symptoms, is derived from the fact that the discomforts are al- 
ways alleviated and sometimes entirely removed by a mere me- 
chanical clearance of the retained faeces. This, then, is the first 
thing to be done. Frequent enamata of warm water or gruel 
accomplish the business with least discomfort to the patient, 
and with least fear of doing harm ; but their action is much 

^ See page 213 et seq. 
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m(ffe effectUcil and complete if accompanied at the same time 
with moderate doses of purgatives. A small quantity of senna 
and jalap, such as alone would simply be absorbed and gripe 
withotit evacuating the abdomen, will be taught what is ex- 
pected of it by a glister being given an hour or two afterward^ 
Rhubarb acts well, but it makes some persons sick. The neu- 
tral salts, if administered alone, are apt to produce watery 
stools without washing out the retained fsaces, and hence give 
useless distress, but with senna, as the ordinary "black draught," 
they are useful. In all cases the remark made about the slow 
action of purgatives on these patients must not be forgotten, 
and patience must be exercised before stronger drugs are ad- 
ministered. It is often stated in praise of certain articles of the 
materia medica, such as croton oil for instance, that they act 
rapidly. Doubtless this is sometimes important, but in the 
cases we are considering a higher commendation is that of act- 
ing completely ; and I would reckon the value of a purgative 
by the weight of solid faeces it brought away, and not by the 
quickness or the number of the stools. 

The next indication is to restore to the colon its tonic action. 
Though merely an artificial substitute for natural stimuli, pur- 
gatives cannot well be done without. If given at regular in- 
tervals they appear to get the system into a habit of evacuation 
which it continues after they have ceased to be administered. 
Mild, slowly-acting drugs are best for this purpose, and they 
should be taken at a certain time every evening, so as to pro- 
duce a motion early in the following day. The Aloes and myrrh 
pill, in doses of from five to fifteen grains, or more if required, 
is perhaps as good a combination of tonic and purgative as can 
be selected. 

In respect of diet, reference may be made to the observations 
at page 398 concerning the dietary most likely to cause or ag- 
gravate constipation in atonic cases: an avoidance of these, 
and a selection of articles easily soluble in the digestive juices 
and capable of affording the required nutriment to the weak- 
ened system, is evidently indicated. 

Mercury is not advisable where the atony is confined to the 
colon ; it reduces still further the tone of the system, and though, 
temporarily it may act as a convenient purgative, yet in the 
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end the use of it aggravates the complaint, and sometimes rai- 
ders it absolutely incurable. 

Among hygienic measures, travelling should be mentioned, 
because though it is often advised, disappointment is often ex- 
pressed concerning the result. In general it does not exhibit 
its beneficial influence till after a return to home and the usual 
habits : during the travelling the constipation is apparently in- 
creased; that is to say, the stools become more infrequent. 
Now if the patient is induced by this circumstance to augment 
the doses of purgatives, harm is done, and the benefit of the 
travelling is done away with. But if, being forewarned by his 
physician of this probable event, he leaves matters alone, and 
satisfied with recovering strength patiently completes the tour, 
he will find shortly after his return that the action of the colon 
becomes much more regular and powerful. 



CHAPTER IX. 



FLATULENCE. 



Th£ collection in the intestinal canal of a greater quantity of 
air than is consistent with the comfort of the individual, maj 
arise from one or more of the undernamed causes: 

let Portions of the external atmosphere may be swallowed 
with or without the ingested food. 

Some persons have an irritation of the oesophagus, or perhaps 
simply a bad habit, contracted during some previous irritation 
of the part, of sucking down portions of air in the same man- 
ner that crib-biting horses do from a similar morbid sensation. 
In these instances the gas collects in the stomach only, and is 
thrown up by eructation ; and I am disposed to think that swal- 
lowed air rarely, if ever, passes the pylorus, except in small 
quantities normally mixed with the food. This form of flatu- 
lence may be recognised by the slight odour or taste of the 
gas rejected, and by its coming from the stomacb, as above 
described. 

2ndly. The gas may be secreted from the mucous membrane 
of the bowel, as is shown by the experiment quoted at page 
166, in the former part of this volume. 

This is most likely to happen in the small intestines, through 
which so much blood loaded with air is circulated ; and then 
most probably the flatus will be constituted principally of car- 
bonic acid, with which the sanguineous portal system is charged. 
It will be discharged per anum, and have more or less of the 
scent of healthy faeces. 

This slightly foetid flatulence is the rule in liysterical and 
anaemic subjects, and is a proof of disorder of the circulating 
and pulmonary systems, rather than of the alimentary canal. 
It appears partly, and in some cases almost wholly, dependent 
on nervous and mental influence, nay sometimes seems as if it 
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was really voluntary, so affected is it by the state of the will and 
the passions. 

As there is every reason to believe in a circulation of 
gases equally with fluids through the walls of mucous mem- 
branes — to think that in the normal state they are given out 
and taken up in equal proportion, so as to collect only in inap- 
preciable and requisite quantity — it is obvious that an arrest of 
the physiological action of absorption will cause the abnormal 
collection of gases in the hollow viscera, as well as an excess of 
secretion in those parts. Such a theory is more consistent with 
pathological science than the supposition of over-secretion. 

This form of flatulence, then, is easily seen to be connected 
with a debilitated constitution and a relaxed muscular fibre : 
and for that reason the contractile coat of the alimentary canal 
is apt at the same time to be dilated, and the augmented area 
of the bowel to increase the evil it is associated with. These 
cases are usually the most obstinate. 

In cases of inflammation of the bowels, especially peritoneal 
inflammation, it would appear to be arrest of absorption, con- 
joined to paralysis of muscular fibre, which causes the excessive 
collection of gas, marking an advanced stage of the disorder. 
The flatus here is rarely let off by the bowels: when it does 
escape, it is not foetid ; and in cured cases it is readily absorbed, 
seeming to show that it is merely carbonic acid arrested in the 
course of circulation. 

Joined with the collection of gas there is often a defective 
absorption of fluids,* so that in chronic cases the liquids taken 
as drinks cause distress, by bubbling and rumbling about in the 
abnormally large space assigned to them. Hence the noises in 
the swelled abdomens of anaemic persons 

3rdly. The decomposition of articles of food may give rise to 
the collection of gases not of a nature fitted for being absorbed, 
such as sulphuretted hydrogen, ammonia, hydrosulphate of am- 
monia, and an excess of carbonic acid over and above the normal 
quantity. 

This happens very rapidly where the digestion is defective, 
and also where a suflSciency of bile is not poured out, as is 

® See before, page 266. 
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satisfactorily shown by the experiments of Drs. Bidder and 
Schmidt on animals, and by medical observation of the human 
subject. 

The gases which collect from this cause are, on being ex- 
pelled upwards or downwards, excessively foetid, even in small 
quantities ; so that the origin of the flatulence from defective 
digestion is readily recognised. It also causes more discomfort 
than the others during the time it lasts ; gripings, nausea, faint- 
ings, being not infrequent accompaniments; a circumstance 
which may be rationally referred to the poisonous nature of the 
gases evolved. 

Thus we have three forms of flatulence : 

(1) SwaUoived air^ 

(2) Secreted air^ 

(3) Air of decomposition^ 

all capable of recognition by the marks above noted, and oc- 
curing in different cases. They are found doubtless very often 
united, yet it is rare not to observe a predominance of one or 
the other ; and that predominance may give a useful hint as to 
the treatment. 

(1) The best special treatment for the trick of air-swallowing, 
I have found to be emetics ; but at the same there will be often 
found some other deficiency in the working order of the oeso- 
phagus or stomach which will require to be rectified before a 
cure is obtained. It is often associated with the somewhat si- 
milar habit of " human rumination," or the bringing up from 
time to time of portions of food and swallowing them again. 
This also is best treated by emetics. Still, in both instances 
moral means should be tried as well as physical, for there is no 
doubt but that the will has a great influence over such actions. 

But in elderly persons sometimes the air collects in such quan- 
tities as to cause a paralysis of the muscular coat of the sto- 
mach, joined to a spasm of the oesophagus, which prevents its 
being let off by eructation. This sometimes impedes the ac- 
tion of the heart and diaphragm, causes fainting, and might 
easily be conceived to be fatal. Mustard poultices should be, 
in those dangerous cases, applied to the pit of the stomach, and 
stimulants, such as hot brandy and water, ammonia and ether, 
given freely. If there is actual fainting, or difficulty in swal- 
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lowing, a tube should be passed down the oesophagus, and if 
that does not let off the air, the stomach-pump might be ap- 
plied. 

(2) The ordinary cases of swelled abdomen from secreted air 
are perhaps better without any special treatment, as the incon- 
venience is of sufficiently little consequence to be a useful test 
of the progress of the recovery. This is not the place to speak 
of the general treatment dependent on the general symptoms. 
Where the inconvenience is really much complained of, or 
where, from diseased heart or lung, the pressure upwards of the 
diaphragm by the air in the alimentary canal is to be particu- 
larly deprecated, an enema of aloes and tincture of myrrh, or 
the rue injection of the pharmacopoeia, will be usually success- 
ful : if not, a drachm of sulphuric ether may be added, or assa- 
foetida. 

(3) Foetid flatus, that is, flatus of which the smell is not that 
of healthy fsaces, but of decomposed organic matter, indicates 
that the duty of the physician lies in restoring some decided 
deficiency in the process of digestion. Most commonly it is the 
liver and small intestines which are wanting in activity, so that 
the stools are scanty, slimy, and irregular. The most effectual 
remedy is mercury, in small doses, combined with light, vege- 
table tonics, such, for instance, as a nightly powder of hydrar- 
gyrum cum cretfi, and a dose of decoction of sarsaparilla, or in- 
fusion of gentian or of red bark, thrice a-day. The quantity 
of unabsorbable woody fibre which is contained in these vege- 
table medicines appears to be of an advantage, as it carries the 
active portion of the drug lower down the alimentary canal, 
and perhaps also is useful in forming a more bulky faeculent 
mass. The dietary should be sparing, and all difficultly soluble 
albuminous articles should be avoided: such for instance as 
solid white of egg or meat pastry. Warning also should be es- 
pecially given against food in a state of half decomposition, 
such as game long kept, stale fish, ripe cheese, medlars, sour 
beer, half- fermented champagne, &c. These not only decom- 
pose themselves, but cause all that surrounds them to decom- 
pose too, turning wholesome victuals into noxious poison. 

More might be added concerning the collateral treatment of 
cases in which flatulence is the main inconvenience, and that 
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first complained of by the patient : bat to proceed through all 
these would make the chapter rather a treatise on disorders of 
digestion generally, than one on the special symptom under 
consideration. There is usually no difficulty in referring in- 
stances of flatulence to some of the other pathological condi- 
tions already described. 
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CHAPTER X. 



REGIMEN. 



The intention of the present chapter is to discuss a few of the 
most important questions of dietetic and alterative medicine in 
relation to invalids, which may occur to the reader in looking 
over the corresponding chapter in the former part of this work. 

Section L — Spare Diet as a Remedy. 

The diminution of the quantity of ingested nutriment in 
acute illness is so instinctively taught us by nature, that no- 
body probably was ever bold enough to sustain an opinion con- 
trary to such an obvious law. The quantity and quality of the 
food ordinarily taken by the healthy body invariably requires 
modification during even the slightest derangement. 

The natural explanation of this is, that the power of absorb- 
ing nutriment from the alimentary canal is more or less arrest- 
ed, and that therefore the ordinary amount of victuals is an 
excess, and constitutes a foreign noxious body. It is not im- 
probable, too, that in some cases the power of continuous re- 
newal of the tissues, or the fixing of the liquid nutriment in the 
solids of the body, is arrested to a still greater degree even than 
the power of absorption, and hence that an excess may be ab- 
sorbed and remain in the circulation, as some of the semi- 
vitalized substances which are familiar in morbid fluids. For 
the first case, a simple diminution of the quantity taken at once 
would suffice ; for the second, a modification of quality is neces- 
sary. 

These truths, acted on by a prevalent spirit of ascetism de- 
rived from false views of moral nature, have led to two very 
common fallacies — first, that an over-nutritious diet is a cause of 
disease ; secondly, that the same diminution of nutriment which 
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assists in the cure of disease would prevent it, if persisted in 
daiiDg health. 

The rich man's table is injurious to bim, not because it groans 
with plenty, but when that plenty appears in the shape of 
greasy, over-cooked, concentrated dishes, flavoured with essen- 
tial oils and alcohol in condiments and stimulants — when the 
aliments are half putrified or half fermented to gratify a desire 
for novelty — when, in fact, a quantity of drugs and foreign 
noxious substances are taken with the food, so as to impede the 
absorption of proper nutriment, and arrest healthy metamor- 
phosis. Such a diet, instead of being too nutritious, deprives 
the most essential part of the frame — the muscular — of its prop- 
er supply. The only tissue which it can contribute to augment 
is the adipose, and even that is most usually unable to derive 
its natural supply from the altered oleaginous matter. The 
results of such mismanagement of the body are, not the increased 
metamorphois which would be the consequence of increased 
supply, but the manifestation of arrested metamorphosis in gout, 
rheumatism, biliousness, deficiency of gastric juice, painful diges- 
tion, weakness, anaemia, neuralgia, hysteria, &c. 

The principle of cure common to these disorders is, to enable 
the alimentary canal to digest and absorb as much normal 
nutriment as it possibly can, without impeding its action by a 
load of foreign matter. 

When this argument is clearly set forth, it is obvious enough 
to medical men, and does not require to be insisted upon. But 
it does require to be explained to patients, who, led away by 
some semi-moral popular writers, suppose that disorders which 
they are conscious are brought on by eating too much, can be 
best treated by eating too little. Hence they often aggravate their 
state by protracted fasts, by innutritions food, and abstinence 
hot only from unwholesome, but from wholesome diet also. 

It very often excites the astonishment of these patients, after 
having it explained to them that their complaint arises from 
over-eating, to be told to increase the number of their meals. 
Yet such is in most instances the best way of meeting the case. 
Small quantities frequently taken are the best device for intro- 
ducing into the system a full supply of nutriment without over- 
loading the alimentary canal. During the day, four hours, is 
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the longest time that an invalid should be allowed to pass with- 
out eating something; and for some two hours is a sufficient in- 
terval. Very soon the appetite begins to accommodate itself 
to these habits, and the little meal that is committed to the 
stomach at once, instead of lying dormant in the paralysed or- 
gan for hours, as was the case under former customs, is enabled 
to pass away rapidly. Natural hunger gives warning of this 
improved state of things. 

Prejudiced patients are apt to complain that under this plan 
they never "enjoy" a full meal; that their dinner, luncheon, or 
tea, or the like, is "spoiled" by a nameless repast taken so 
shortly before. So much the better ; the enjoyment (so-called) 
of eating as much at once as other people, is the very thing that 
keeps up their complaint. Their comfort should be, that they 
are enabled, in the prescribed mode, to digest as much or more 
than even their healthy friends. 

Small, frequent meals and light digestible diet should, then, 
be looked upon as the complete antithesis of spare diet, and 
the distinction should be pointed out to the patients put upon 
it. At the same time it should be explained, that though their 
complaints arise from eating too much, they do not arise from 
digesting too much, but often the contrary ; and therefore thus 
are to be cured, not by offering the alimentary canal too little, 
but by offering it in such a form as can be taken up. 

But there are classes of complaints, before alluded to, where 
the cure is doubtless hastened, or perhaps can be effected only 
by a temporary diminution of the quantity of nutritious matter 
submitted to absorption. Whether albumen and fibrin become 
actually converted into the semi- vitalized products found in 
inflammation, rheumatism, gout, and perhaps some other dis- 
orders, or whether their presence causes the increased conver- 
sion of tissues into the semi-organizable fibrin of inflamed blood; 
lithic acid, &c., is not known ; but it is certain that the symp- 
toms connected with the presence of those morbid matters yield 
sooner when the food contains the minimum quantity of the 
said nutriments consistent with life. Inflammations, acute 
rheumatisms, and acute gout, get well quickest in those patients 
who can best bear starving. So very often, too, especially in 
acute rheumatism, do relapses follow closely on the increase of 
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albuminized matters in the dietary, that it is impossible not to 
be struck with the advantage previously secured by the absti- 
nence from these articles. 

But it cannot be too often explained, both to patients and 
practitioners, that the low diet which is a means of cure, is by 
no means the most proper mode of preventing a recurrence of 
the disorder which has been removed by it. Those are most 
likely to avoid disease whose bodies are in the strongest condi- 
tion of health ; and those are most likely to attain the strongest 
condition of health who absorb and fix in their bodies the 
greatest amount possible of the normal constituents of the tis- 
sues. The reduction of the diet to the smallest quantity con- 
sistent with life renders the body more liable to derangement ; 
and when that derangement does come, it is then all the more 
difficult to apply the remedy of spare diet which, in better 
nourished constitutions, is so effectual. Gouty, rheumatic, 
inflammatory persons, and in fact all those subject to com- 
plaints for which an important remedy is the diminution of the 
amount of absorbed nutriment, should in their healthy inter- 
vals prepare themselves by wholesome sufficient food for the 
application^ when necessary, of a rigid regimen : remembering 
that they are by this course at once arming themselves against 
the disorder, and preparing a place for its remedy in case it 
does come. 

Another advantage of a generous diet is, that it allows of a 
high degree of destructive metamorphosis without consequent 
danger to the body. By its means, during health, water in 
full quantity, neutral salts, &c., and during illness, or for the 
relief of chronic complaints, mercury, antimony, purgatives, 
and other increasers of destruction, are enabled to be taken 
under circumstances which would be rendered impracticable 
by spare diet. The full supply of nutriment fills up with health- 
ier constituents the blanks which we desire to occasion by the 
removal of the abnormal or degenerated tissue. 

It is by this means, and by this means alone — by well-chosen 
diet, in conjunction with well-chosen medicines — that we can 
ever hope to combat that tendency to degeneration in the inter- 
stitial frame-work of the body which the microscope is daily 
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revealing to us as the cause of almost all chronic complaints,* 
and which has been conjectured, with a fair show of probability, 
to be becoming more and more ingrained in the human race. 
To hasten the moulting of the effete abnormal substance, and 
to supply that which the invigorated powers can convert into 
active, healthy substance, is the only rational mode of meeting 
this state of things, which morbid anatomy teaches us is so 
common. 

The above is the physiological explanation of the success 
which has often attended upon the empirical practice of hydro- 
pathy. Administered in accordance with the sober dictates of 
reason, and without that exclusive prejudice in its favour which 
cannot but be engendered by the present arrangements of its 
promoters, there is no question but Ihat it might be made an 
useful handmaid to Rational Medicine. But to ensure the 
remedy a fair trial, several reforms are necessary. In the first 
place, a careful selection of proper cases must be made, and 
those failures not reckoned which are due to the obstinacy of 
thp patient in choosing a remedy not suitable for the disorder, 
or those successes which are referable simply to leaving off some 
deleterious treatment or practice. Then the conjunction of 
other remedies and modes of cure, in aid or compensation of 
its action, must be recommended ; and, above all, the ill-fated 
alliance of innkeeping and the art of healing must be broken off 
before hydropathy and science can profess open friendship. 

Varied modes of administration have already, even among 
its most headstrong advocates, taken the place of the uniform 
excessive treatment of its first introducer to modern notice. 
This is a great step in advance, and when not empirical, but 
more based on physiology, these graduated doses of the remedy 
are entirely in accordance with the principles of rational medi- 
cine. 

o See pp. 308 et aeq. 
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Section n. — The Action of Neutral Salts on the System, 

The comparative simplicity of the conditions of the animal 
body required for the appropriation of substances freely soluble 
in water, enable them to be absorbed and to produce physio- 
logical eflfects under cihcumstances considerably removed from 
the normal. There is no state probably in which water and 
neutral salts are not more or less diflfusible through living mem- 
branes, and thus capable of introduction into the system. They 
are therefore widely applicable, as remedies as well as food, in 
all states of disease. I do not mean to say that they are always 
beneficial, but that they can always be administered. 

But at the same time it must be remembered, that the solu- 
bility and power of diffusion which favours their introduction, 
favours also their rapid removal ; so that in direct proportion 
to their diffosibility is the necessity for quick repetitions of the 
dose. 

The application of this principle in the administration of the 
class of remedies spoken of is obvious. We must give them 
frequently and continuously, in proportion to their solubility, 
whenever we wish the manifestation of remote effects, as dis- 
tinguished from their immediate physiological action. 

This reasoning also leads us to dilute fully those salts whose 
effects we wish to be exhibited in modifying nutrition, such as 
natural mineral waters, &c. Concentrated solutions, even of 
the least active of them — as nitrate of potash, for instance — 
act as purgatives, when the addition of a little more water would 
have caused them to be absorbed ; so that two quite distinct 
effects are produced by the same drug, differently administered. 

The most recent experiments on the physiological action on 
the digestive canal of solutions of salts, are those of Professor 
Buckheim*. They were performed with the view of testing 
the truth of the conjecture, that the purgative action of these 
solutions is a consequence of their slight diffusion-power, 
which prevents their being absorbed by the mucous canal, and 
causes them to flow through the bowels as a foreign stream, 

o Areki^fkr PAyt. Heilkundt, later Hefk. 1854. 
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washing with it all that lies in the way, outstripping in its 
course the sluggish peristaltic motion. Sulphate of soda and 
chloride of sodium were the substances selected for experiment, 
and they were tried partly upon two young men in ordinary 
health, and partly upon dogs. 

The results of these experiments may be shortly stated as 
follows: — 

1. The taking of sulphate of soda caused always an increase 
in the sulphuric acid naturally contained in the urine. 

2. This increase was greater the less the evacuation produced 
by the salt, and the longer the stools could be repressed. 

8. Repression of the purgative action, by opiates or tannic 
acid, produced the same result as repression by voluntary 
effort, — viz., a derivation of the salt to the urine, instead of 
the faeces. 

4. The result was unaffected by the quantity of water taken 
with the salt. 

So far the experiments were made upon our own species, the 
next were upon dogs. 

5. Sulphate of soda, injected into the blood, produces no 
increased peristaltic action or purgative effect. Indeed, the 
feces were drier than without it 

6. The rapidity of the passage of salts into the urine is pro- 
bably proportioned to their diffusion-power. To try this, 
chloride of sodium and sulphate of soda were taken, mixed 
together. The excretion by the urine of the former reached 
its maximum in three, of the latter in nine hours. The fsoces 
contained an excess (indeed nearly the whole) of the Glauber's 
salt) while of the kitchen salt there was no excess in them. 

7. Opiates do not impede the absorption of salts and the 
diarrhoea which they prevent comes on later, unless it is so long 
repressed that all the salt can be taken up. 

Hence we may conclude, that probably the cause of the 
action of purgative salts is their comparative deficiency of dif- 
fusion-power ; that they remain as a foreign liquid body in the 
intestines till either they are allowed to be passed by stool, or 
are slowly absorbed ; and that when absorbed into the blood 
their physiological actions are of quite a different character. 

The foregoing experiments and deductions point out most 
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clearly the importance of dilution in assisting the absorption of 
neutral salts, and they should be kept in mind when we are 
prescribing such remedies for the sick. 

It is probably the dilute state in which they are presented to 
the intestinal canal, that renders natural mineral waters so ad- 
vantageous to the chronic invalid. No active physiological 
action, such as might prevent their continuance, results ; and 
they are, therefore, able to be persisted in till a gradual inter- 
stitial change in the solids of the body is produced — a change 
which, in properly selected cases, is synonymous with health. 

The simplicity of the requisite conditions for the absorption 
of this class of medicines, gives a peculiar facility to the mode 
of administering them by their application to the external sur- 
face of the body. By this means the remedy is perhaps more 
directly introduced into, the general circulation, than when 
taken up from the intestinal canal, and at the same time its 
specific efiects on those parts are avoided. For instance, sul- 
phuretted hydrogen, or raw sulphur, cannot be administered by 
the mouth in sufficient quantities to affect much the general 
nutrition of the tissues ; it acts on the mucous membrane and 
muscular coat of the intestines, and that oftentimes in a degree 
by no means desired by the physician. Whereas, in baths the 
consequences are quite different, and are much more readily 
beneficial. The same may be said of the salts in sea water and 
mineral springs, of iodine, bromine, &c. 

Baths are too commonly looked upon as merely diversified 
combinations of heat, cold, and moisture, and lotions as merely 
stimulating or evaporating, as the case may be, forgetting the 
influence over interstitial changes exerted by their absorbable 
ingredients. I think great advantage may be taken of this in- 
fluence. In rheumatic fever, for instance, I have several times 
fomented one part with plain water, and another with a solu- 
tion of carbonate of soda, and have found the greater relief 
given by the latter very strikingly exhibited: so much so that 
I have not any longer felt justified in repeating the test of the 
treatment, by omitting the alkali in any locality. The use of 
lead lotions I cannot restrict to the mere chemical effect of 
astringing the skin and driving the blood from the capillaries it 
contains. I believe the metal to be deeply absorbed, and for 
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this reason to exhibit its well-known power of restraining in- 
flammatory action. A proof of this penetration is afforded by 
the carbonate or white lead, which, sparingly soluble as it is in 
the fluids of the animal body,* may yet be taken up through 
the skin in such quantities, and penetrate so deep, as to produce 
paralysis of the neighbouring muscles. I have seen boys em- 
ployed at the white lead works to carry buckets filled with the 
preparation, become palsied in that hand and fore-arm which 
was employed in the work, and not in the other unemployed 
arm, and not at any time affected with colic or other general 
symptoms of lead poison. They exhibited the local only, and 
none of the constitutional effects, showing that the poisoning was 
local only. I have seen, also, cases of lead poisoning in 
plumbers, who have been employed only in rolling sheet lead, 
and have not touched, or been exposed to inhale the more dan- 
gerous carbonate in anyway; and analogous bad results are 
stated to have followed the employment of lead powders to dust 
children's skins with. 

The absorption through the skin of the insoluble carbonate, 
or still more intractable metal, takes away all pretence for 
incredulity about the entrance by the same path of salts and 
other soluble substances. It inclines me to look with favour on 
the disputed good effects of bathing in mineral waters, and not 
to attribute them solely to warmth and moisture, as some are 
disposed to do. 

It appears from some experiments recently made by Dr. Ho- 
molle,t that the effect on the body of the application of neutral 
salts to the external skin, is not simply the addition to the blood 
and other fluids of the salt absorbed, but that we have yet to 
learn many mysteries of the absorbing process before we can 
use medicated baths according to the laws of rational medicine. 
Dr. Homolle finds that while the urine is rendered only neutral 



^ When speaking of the Bolution and absorption of lead and many other sub- 
stances, we must remember that the fluids of the animal body are not pure 
water, but impregnated, almost to saturation, with salts and carbonic acid, in 
which metallic bases are often more soluble than in water. This is especially 
the case with the carbonate and phosphate of lime, which the fixed air in the 
aqueous circulation probably alone enables it to take up. 

t X' Union Midicale. Paris. October 6th, 185a 
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bj plain water baths, it becomes alkaline when the bath con- 
tains either alkaline, neutral, or even acid salts ; and that when 
chlorides, iodides, or ferrocjanides are thus applied to tde ex- 
ternal surface, the chlorine, iodine, or cyanogen does not reap- 
pear in the urine. He finds too, that organic substances do not 
pass as such into the urine through the cuticle, but that the 
renal secretion is nriade alkaline by baths which contain them. 

If the experimenter is correct in his observations, neutral 
salts are decomposed in their transit through the skin, the base 
alone passing through the system, and probably alone exerting 
its specific powers. 

The therapeutical indications to be drawn from these experi- 
ments appear of considerable importance, as we are led thereby 
to class together medicinal baths by their bases, neglecting 
their acid constituents, except so far as they impede or assist 
the solubility of the base, or exert any topical external action 
on the skin. We are led, also, to see that we can apply an 
alkali externally quite as efficaciously in respect of its inter- 
stitial action on the tissue in the state of neutral salt, as 
pure or in a state of carbonate — a consideration of no slight 
importance when the local action of alkalies on the cutaneous 
surface is considered. We are enabled to give an alkaline 
bath without running the risk of irritating and saponifying 
a delicate skin, simply by the employment of a neutral salt 
instead. 

The practical inferences capable of being drawn from the 
foregoing observations on neutral salts, are, — 

(1) That they may be given with the expectation of specific 
results in all diseases. 

(2) That they should be given in small and repeated doses, 
in proportion to their solubility. 

(8) Opiates do not prevent the absorption of neutral salts, but 
turn them from purgatives into diuretics. The addition, there- 
fore, of opiates to medicines intended to act on the kidneys is 
rational and experimentally useful. 

(4) Neutral salts should be much diluted with water, to bo 
administered with best effect. 

(6) Medicated baths are an efficient addition to internal rem- 
edies. 
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(6) When absorbed by the skin, the important part of the 
neutral salt is its base ; so that we may give a patient, whom 
we wish to impregnate with an alkaline carbonate of soda or 
potass, the same base in a neutral salt with equal effect and 
much greater convenience to himself. 

(7) Baths of vegetables or other organic substances, do not 
indeed produce the same result as when the substances are 
taken by the mouth, but still are not quite inert, as they act as 
alkalies. They are proved by experience more useful than 
plain water in cases of gout and rheumatism, if not in other 
disorders. 

Section III. — Oleaginous Remedies, 

Though oily medicines are strictly a complementary food, it 
is not the wisest plan to mix them with other food, or to take 
them near the time of meals. By adopting such a mode of ad- 
ministration (as some physicians have recommended), one of 
the chief advantages of the remedy is lost — I mean the advan- 
tage of securing to tfie absorbents the nutriment over and above that 
which they are used to. 

The dose of oil should, in fact, constitute an exlra meaij and 
when it does so the system is in a fair way to derive the great- 
est benefit therefrom. When taken with, or close upon dinner 
and breakfast, it is of little more use than the same amount of 
fat bacon or beef, and often indisposes the patient to eat the 
proper amount of nutritious food, which is in fact replaced 
instead of being reinforced by the oil prescribed. 

Another advantage of fixing a period remote from meals is, 
that the physician is then better able to detect when his remedy 
really disagrees with the digestion. It is unnecessary to say 
that there are a great number of cases where this happens, and 
where its possible benefits to the system at large are forestalled 
by the injury accruing to the stomach or bowels. It is easier 
to discern this when the complication of food digesting at the 
same time is avoided. 

The forvi in which fat or oil is presented to the alimentary 
canal is rendered important principally bv its tendency to 
spontaneous decomposition. Exposed to heat and to other 
substances in a state of fermentation, it readily becomes rancid. 
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and in that condition cannot be taken up, or at least not with the 
same ease as when fresh. Habitually weakly persons soon 
learn by experience to avoid all those forms of oleaginous mat- 
ters in cookery by which this tendency to decomposition is fos* 
tered. Greasy pastry, butter sauces, rich made dishes, are 
abstained from by them without medical commands. But the 
application of this familiar principle to the administration of 
medicine is often overlooked, and physicians are found recom- 
mending strong, rancid cod-liver oil, for example, in preference 
to the fresh and sweet. Not only does this often disagree in 
cases where it is highly desirable that oil should be taken, but 
it gives the patient such a disgust to the class of remedy alto- 
gether, that it cannot be swallowed without nausea, even when 
pure. The clearer and less nauseous oil is, the better for the 
consumer at all times. 

The tendency of animal oils to become rancid, from heat and 
fermenting acids, is much checked by the addition of a fixed 
alkali, such as liquor potassaa or carbonate of soda, to the usual 
draught. The sickly taste, which they cannot but have, even at 
their best, is most pleasantly covered by orange-peel tea, and by 
chewing a piece of dried orange-peel before and after the dose. 
These two simple measures will often enable cod-liver oil to be 
taken by those with whom it has disagreed in every other way. 

When we speak of oleaginous medicines, we naturally think 
of fish oil. Experience appears to show that it is better suited 
than any other for quick absorption into the tissues. Other 
animal fats are either too nauseous, too expensive, or have too 
much resemblance to ordinary food exactly to suit the required 
purpose, and have never received the full trial which this pre- 
paration has. It is very doubtful whether the small quantity 
of the elements of the bile, of iodine, or other extraneous mat- 
ters in it, have much to do with the advantage which follows 
cod-liver oil: and the great amount of benefit wliich has been 
traced to it is probably due to its enormous consumption, and 
the consequently large scale on which the experiment has been 
tried. 

Vegetable oils are certainly not so readily taken up by the 
villi of the intestines. If you give a dose of oleum ricini to a 
person taking regularly cod-liver oil, you will often find that 
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though the animal medicine has been so entirely absorbed in 
large quantities that it never reappears in the faeces, jet the 
single dose of vegetable oil passes directly through the bowels, 
and is found floating in an opaque mass in the close-stool. 
Hence we might fairly anticipate what seems to be the result 
of experience with respect to olive oil, that it is not so beneficial 
as its more commonly used relative. 

The most eligible substitute for fish oil, is cream. Where it 
can be got fresh, it seems to do as much good as the nauseous 
oil. It may be taken in the form of new warm milk, with a 
teaspoonful of rum in it, where the stomach is strong enough 
to bear the casein ; where that disagrees, a tablespoonful of 
cream in a glass of soda-water is a good substitute, and is one 
of the pleasantest remedies possible. 

Alcohol is often a valuable addition to oleaginous or other 
fattening medicines. An instance of the assistance afforded by 
it to the process of forming adipose tissue, is exhibited in the 
use of refuse grains for fattening animals. But a more striking 
one was brought forward at the Thirsk Agricultural Meeting in 
1850, by Mr. Outhwaite. That gentleman fed a pig on a pure 
diet of rum and new milk, and caused it to increase in ten days 
from 87 stone 10 lbs., to 42 stone 12 lbs., thus adding to its 
body 72 lbs. of fat. It is worthy of remark, that a mixture of 
alcohol with the food was much more effectual than the admin- 
istration of it alone ; for Mr. Outhwaite's pig, when fed on milk 
and ale in separate troughs, did not fatten nearly so quick. It 
was probably on this principle that Dr. Bardsley, of Manches- 
ter, used many years ago to give his patients cod-liver oil in 
warm beer ; and I have several times seen the benefit of the 
oleaginous treatment much enhanced by the addition of wine 
to the dietary. 

Section IV. — The xjlsc of Alcohols by InvcUtds and others. 

The employment of alcoholic drinks is indicated in diseases — 

1. Where the pathological condition limits the due supply of 
nutriment, and the repair cannot therefore equal the normal de- 
struction. 

2. Where the destruction is so excessive that normal repair 
cannot equal it. 
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Under the first head come all acute typhous conditions, and 
in fact all ^acute diseases, not excepting inflammatory ones, 
where the '* nervous" energy (as it is vaguely called, meaning 
vitality in general) is defective. The use of wine in pneumonia 
in surgical injuries, and in general the not being frightened out 
of stimulation by the anatomical termination in '^t^;is," has saved 
many a life of late years in this metropolis ; and although per- 
haps it may not so often be required in the more bracing air of 
regions to our north-east, still even there the practice is gaining 
ground against prepossession, showing that it is really beneficial. 

But a case more nearly related to the subjects of the present 
volume is that chronic one where the alimentary canal is habi- 
tually unequal to its duties, — that of the ** poor creatures" al 
laded to at page 300. It is certain that the habitual daily use 
of a small allowance of alcoholic drinks bestows on this large class 
the nervous energy necessary to digest enough food to exist 
upon, and to get through other vital functions. By this stimu- 
lus they are enabled to be useful members of society, instead 
of the mere drones they must become during the rest of their 
existence under a '^ total abstinence" regimen. 

Whether the inefficiency of the body for vital functions 
arises from imperfect lungs, imperfect stomach, or any other of 
the blood-making viscera, the use of alcohol makes it more 
vigorous, more able to support the fatigue of existence (for to 
the invalid mere existence is a fatigue) and to perform the or- 
dinary duties of life. 

There are two objections to the habitual use of alcohol, often 
urged by total abstainers, which require discussion. One is, 
that the effect of it is only temporary^ and therefore that when 
it has gone off the consumer is at least in no better, and most say, 
in a worse condition than he was before. The second is, that 
use must lead to abuse^ that moderation is the first step to excess, 
and that the original effect can, afler a time, be produced only 
by a continually increased dose. 

To the first I must concede, that the immediate effect is indeed 
only temporary. But that is no just accusation against its uti- 
lity. The secondary effect may be, and is in proper oases the en- 
abling the body to assimilate food which, without its aid, would 
have been unassimilated, to take exercise and perform normal 
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duties which would otherwise have been unperformed. The 
immediate effects of meat, of water, indeed of every influence 
to which the individual is subjected, are temporary, but still no 
one objects that to them. 

It may be freely granted that both the primary and secondary 
effects of food have a value infinitely greater than that of alco- 
hol, and that alcohol cannot take the place of food. But in 
cases where only a limited quantity of the latter can be taken, 
it is good economy to limit the metamorphosis which demands 
more than can be given to it. And how numerous these cases 
are, how probably in many large classes of our brethren they 
may constitute a majority, is too well known to the reflecting 
physician. 

The second position — viz., that moderate indulgence leads 
eventually to excess, has to support it the practical fact that ex* 
ceeders certainly do generally begin by moderate indulgence ; 
indeed, it is difficult to conceive their acquiring the habit in any 
other way. But to ground an argument for abstinence on this 
is to fall into the errors of ascetics, who would proscribe female 
society as leading to unlawful love, never change their dress lest 
vanity should be gratified, and avoid speaking in order not to 
sin with their tongues. 

The special and somewhat insidious argument by which al- 
cohol is exhibited as that pleasure the use of which peculiarly 
tends to abuse, is the statement, that in order to produce the origi- 
nal effect, the dose of it requires to be gradually increased. It is 
stated that so much depression of vital energy follows the ex- 
citement arising from the stimulus, that what was at first suffi* 
cient is powerless, and an augmented quantity is demanded, 
which again produces an augmented depression and demand for 
a further increase. 

Now there would be a good deal in this argument if the de* 
pression and the arrest of metamorphosis, whi6h are the conse- 
quences of alcohol, were permanent or everlasting — if some- 
thing was taken away which could never be restored ; it would 
be valid also if the habitual temperate indulger wished to keep 
up a continuous excitement Such however is not the case ; 
the system has time to recover itself before the instinctive 
accessory is again resorted to, and is agreeably benefited by 
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exactly the^ame quantity as before ; for no one who calls himself 
temperate would think of taking alcohol with a following meal 
till the effect of that taken at the previous one had gone off. 
As a matter of familiar fact, men take their pint of beer or 
wine daily with their dinner for years, feeling daily the same 
beneficial exhiliration from it ; and when on festive occasions 
they increase their allowance, the same result always accompa- 
nies the excess. 

The fallacy of the supporters of "total abstinence" (to use 
the technical term) lies in this : they assume, or allow to be as- 
sumed, that the individual man consists always of the same 
identical particles of matter, and that an impression made by a 
temporary influence is everlasting. But such is not the truth. 
Constant change — perpetual metamorphosis — is that in which 
life consists ; and the same atoms acted upon by a stimulus to- 
day, do not remain to be acted upon to-morrow. The body 
therefore does not become used to an habitual stimulus, if the 
whole circle of effects of that stimulus are at each renewal 
allowed to be gone through — and for this reason, that it is not in 
fact the same body as it was before ; daily food has prepared a 
new tissue for the daily work ; and the renewal of the stimulus, 
supposing organic injury not to be done, finds new matter in 
the old form to be acted on in the old way. 

These statements of the fallacies in the physiological basis of 
teetotalism, are to the majority of my readers perhaps merely 
proving a point which they never denied. Yet I cannot think 
them entirely useless, even then. For we must all confess a 
certain kind of attraction for arguments, however specious, 
which claim to be aspirations after the moral amelioration of 
our race ; and we are by education and religion inclined to look 
with suspicion on any habit which is pleasant. Add to this that 
the zealous and conscientious supporters of abstinence theories. 
have engaged accomplished physiologists and eloquent lecturers 
to plead the arguments in favour of their cause, and lay consid- 
erable stress on the physical facts and metaphorical illustra- 
tions which, at first glance, and without examination of the 
other side, might tell for them. To fortify ourselves against 
these fallacies, into which the best part of our nature might 
lead, it is not y^ithout value to reiterate the fact, that use is not 
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abusej and that there is an essential difference, not in degree only, 
bat in nature^ between temperate enjoyment and excess. 

The best line of distinction between the two — the best test 
for the practical man, whether he is taking in alcohol a food or 
a pleasant poison — is to be found in its effects during those 
hours between meals during which digestion is going on. If 
the body during this period is more active, more efficient for 
the mind's purposes when alcohol is taken than when it is not^ 
we may feel sure that the individual, whether healthy or inva- 
lid, is benefited by it. If, on the other hand, the senses are 
blunter, or the muscular system is weaker, or the guiding pow- 
ers less steady within four hours after the meal, the probability 
is. that in all but exceptional cases the alcohol is either not 
beneficial at all, or is taken in excess. This reference to the 
moral relations, to the final purpose of the corporeal frame, is 
similar to that which was made in the distinction between health 
and disease in a former chapter,* and is certainly more gene- 
rally applicable than any merely physical test. The same rule 
is applicable to the normal and abnormal state, and though 
here spoken of invalids, holds equally good for the robust. 

A question may naturally occur to a cautious man, willing to 
know the real merits and demerits of accessory foods in his 
case, whether, allowing immediate good results, an accumula- 
tion of postponed evil may be expected to come on in the end ? 
He may say that truly he feels himself stronger and g^w 
heavier for a week or a month, but does not some indefinite 
disease or shortening of life repay him at last with interest? 

This is a very common fear with " the million :" a book 
lately had a considerable sale, writ by an unfortunate man, 
who traced all the evils to which flesh is subject to the use of 
salt: to tea has been ascribed all the imaginary degeneracy of 
the nineteenth century : tobacco, again, has been so " counter- 
blasted" by royal and other pens, that one might imagine 
smoking had only to be stopped to free the world of half its 
miseries. In the case of alcohol, a more insidious ad hominem 
argument is used, and the fears of the individual for his own 
safety are more pointedly appealed to by the teetotallers; so 

o Pi^ 223. 
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that we constantly find well-educated people, whUe half 
ashamed of their irrational bugbear, and not influenced in 
practice, yet made miserable and deprived of rest by it. 

The best answer is the statement which all physiological and 
medical experience will not fail to prove — viz., that where the 
(kgesdve powers of the cdirrmttary canal are made stronger^ where 
the muscular system becomes more poiverjul^ at the same time as the 
whole body increases in weighty no future harm unU result. 

In a volume like the present, there is of course no place to 
discuss the moral and political aspects of total abstinence. A 
physican's duty is to set forth what is best for the individual 
body, as is done above, and to dissuade temperate persons fix>m 
entering into engagements which may shorten their lives and 
impair their usefulness. Still more is it his duty not to allow 
&llacious theories to interfere with the health of the individual 
patients who have entrusted their bodies to his care. But let it 
be remembered, that not a word has been said here against any 
person or association united for the purpose of avoiding and 
discouraging excess. They have undertaken a noble and a holy 
work, but all history, revealed or recorded, shows that it is one 
which ascetism will only retard. It would also be folly to 
deny the wisdom of many persons imposing private vows of 
abstinence on themselves, for the sake of health or prudence. 
But it may be surely questioned whether they have a right to 
persuade others to undertake the same to their detriment. 

Section V. — Obesity as a consequence of Imperfect Digestion, 

Obesity is in some cases accompanied by large appetite, while 
in others the food taken or wished for is not greater, occasion- 
ally even less, than natural. 

When the appetite is large it will often be found that the di- 
gestion of animal food is imperfect, that semi-dissolved muscu- 
lar fibre is passed by the fasces, and consequently that the re- 
quirements of the system demand more than it can get out of 
a moderate diet, and an excessive one is instinctively adopted. 
At the same time the assimilation of adipose matter being 
easier than of albuminous, more fat is added to the body than 
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is consistent with convenience. For there is no meat which 
does not contain fat. 

Under these circumstances, our aim must be to detect the 
imperfection in the digestive organs, and to remove it. By 
this means, generally, power is gained to take more exercise, 
and while the assimilation of albumen adds strength to the 
muscles, increased perspiration and respiration diminish the 
store of adipose tissue. As a rule, then, it may be said that 
the cure of obesity is easiest when it is accompanied by indi- 
gestion and a large appetite. 

When the appetite is small, and yet the patient continues to 
increase in unhealthy weight, the case is a more difficult one : 
there is usually great congenital or acquired weakness of 
muscle, the circulation is often irregular and inefficient from 
the heart being thin, feeble, or laden with fat ; and hence it is 
next to impossible to get the proper amount of exercise taken. 
It will be necessary to bring into play all the more troublesome 
and powerful items of the special treatment, and very great 
patience and strength of mind will be required for success, both 
in patient and physician. 

Since obesity is so often due to disorders of the digestive or- 
gans, and since its treatment consists almost entirely in the 
management of those organs, it may not be out of place to 
bestow upon it a few pages here ; although it has already been 
made the subject of a special treatise by the author, discussed 
in greater detail, and joined to the general physiology and 
pathology related to it.* 

The first thing indicated is to cut oflF, as far as possible, the 
supply of material for adipose tissue. Fat, oil, butter, should 
be rigorously interdicted from the dietary. But all eatables 
contain some portion of oleaginous matter, and especially those 
most convenient to advise the use of for a lengthened period. 
And probably many more destitute of fatf are capable of an 

® With the title of Corpulence, or Excess of Fat in the Human Body ; being the 
substance of the Gulstonian Lectures for 1850. Published bj Longman, but now 
out of print. 

t With respect to the formation of fat from albuminous matter. Fee page 312. 
See also MM. Boussingault and Pcrsoz, Annates de Chimie, xviii. p. 462, on the 
formation of it in the intestinal canal. 
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adipose fermentation when a small quantity of this substance is 
previously present. It is desirable, therefore, that the mass 
of food should lie in the stomach as short a time as possible, in 
order that at least a fatty fermentation may not be set up in it. 
Very light meals should be taken at times most favourable to 
rapid digestion, and should consist of substances easy of solution 
and assimilation. To this end the time of the meals should be 
fixed for an early hour in the day, before exertion has rendered 
the powers of the alimentary canal languid. Breakfast should 
consist of dry toast, or still better of sea biscuit, and if much 
active exercise is intended, a piece of lean meat. Dinner at 
one, on meat with the fat cut off, stale bread or biscuit, and 
some plain boiled macaroni or biscuit pudding by way of second 
course. We must be careful to explain to our patients what 
strangely enough they are often ignorant of, that any light 
dishes we recommend are not beneficial of themscjves, but by 
excluding others more hurtful. I have heard of a dyspeptic 
gentleman who, having been informed that a particular sort of 
biscuit was suitable for him, declared he would never dine 
without them, but as he usually ate largely before their appear- 
ance, the expected advantage did not follow. 

Liquids should be taken sparingly at all times, for I have 
known several cases of obesity where the habit of consuming 
largely aqueous drinks, such as tea and other ^' slops," was the 
main cause of the complaint, which diminished sensibly by the 
mere abstinence from them. Alcoholic drinks are still more in- 
jurious, when in excess, by arresting the metamorphosis of fat, 
which we should endeavour to compass by exercise. Here 
should end the feeding for the day ; no second dinner or supper 
should follow, nor indeed any more meals be taken sitting 
down. A piece of biscuit and a glass of water will relieve faint- 
ness, and a little beef tea on going to bed prevent broken rest 
from hunger. 

This is not a scale of diet by any means unattainable. A re- 
tired butcher and pugilist, whose case is mentioned in the 
volume alluded to above, adopted it by my advice with comfort 
to himself for several years, and is able upon it to work in a 
violent manner in a small garden which he cultivates for 
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himself in the suburbs of London. He has reduced himself 
firom twenty to seventeen stone ; whereas his brother, who has 
not the same strength of mind, has increased to twenty-three 
stone in weight. Persons of refined education may, and often 
do, practice the same self-imposed control more easily. The 
case of a professional gentleman is quoted in the same place, 
who had reduced himself from twenty-two to eighteen stone, 
and sometimes brings the scale down to seventeen, but finds 
that he derives no particular advantage from being of the lower 
weight. 

The smallest amount of nutriment consistent with the health 
of each individual, can only be found by experiment ; but we 
need not fear that ten ounces of solid food a day is too little, 
for the last-mentioned gentleman confined himself for a long 
period to that quantity, and found his mental and bodily powers 
always equal to the strain which the pursuit of a laborious pro- 
fession in London demands. It may be reswiired that it is often 
advisable to add a small allowance of mah liquor to dinner 
among the upper classes, as otherwise the craving of the appe- 
tite is less easily appeased. 

In cases where the fat is largely accumulated in the omen- 
tum, it is very convenient for the patient to wear a band round 
the abdomen, which may be tightened gradually. The support 
thus given to the abdominal muscles relieves the dragging 
sensation in the loind which many persons, whose viscera are 
heavy in proportion to their strength, experience. It enables 
exercise to be taken with more facility, and appears also, by 
pressure, to afford some assistance to the absorption of fat 

The above remarks will apply equally to all forms of obesity; 
the abstinence recommended can be borne even by the aged, 
and only comfort be experienced. As respects exercise, how- 
ever, a distinction requires to be made. The young and vigor- 
ous cannot employ themselves better than in devoting the 
greatest number of hours possible to hard bodily exertion. But 
in elderly people, and some asthenic cases, this is not prac- 
ticable. The deficiency of muscular power prevents the use of 
the limbs long enough to be advantageous. But where riding 
can be managed, it should on no account be omitted, and the 
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suspensory belt before mentioned is often a valuable auxiliary 
to the employment of this exercise. 

The ancients wei'e more in the habit than we are of using 
various forms of friction to the skin in chronic complaints of 
the internal viscera; and there is in Aurelian a recommenda- 
tion to the corpulent to employ rubbing, either alone or with 
the addition of dry powders."^ Modern habits of cleanliness . 
supersede in some degree these remedies. But the skin of the 
obese is not unfrequently greasy from a thick sebaceous secre- 
tion, and the circulation through it languid in asthenic cases, 
and here considerable advantage is derived from the stimulation. 
The pleasantest way of applying it is powdered orris root, 
rubbed in with Sir John Rolt's horse-hair gloves every morning 
till the whole skin is pink and glowing. A shower bath after- 
wards completes the arrangement 

The vapour or hot-air bath is a still more efficacious remedy. 
The quantity of sebacious secretion which can be brought out 
by this means is sometimes enormous, and can be compared 
only to the vemix caseosa of the new-born infant, while the 
diminution of weight I have seen to go on at the rate of a pound 
a day. 

Aurelian sensibly advises these remedial measures to be 
adopted fasting, and no food to be taken immediately after- 
wards. Modern habits render the period of first rising a con- 
venient time. 

To these rules of management, medicines, strictly so caHed, 
must be viewed as secondary, but yet they are bjr no means 
valueless. Purgatives I have found generally not needed in 
the plethoric form ; the bowels usually act once or twice a day. 
But in the asthenic obesity of old people, where the abdominal 
walls are weakened by the long-continued pressure of abnormal 
weight it is necessary to employ them. The best guide is the 
state of the bowels ; if they are natural, I would avoid purga- 
tives, as I do not think that such treatment reduces corpulence 
per se. 

Diuretics, iodine, vinegar, I have never found of any advan- 
tage, and the ingestion of useless drugs must be injurious to the 
digestion. 

^ Aureliwttu, Morh, Chron., 1. t. cap. 11. 
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In speaking of remedies which do harm, it may be mentioned 
that loss of blood is always very badly borne by obese dyspep- 
tics, whatever may be the matter with them. The reason pro- 
bably is, that the vast extra extent of capillaries which their 
large size entails, not being accompanied by any augmented 
strength in the heart, the latter viscus is comparatively, though 
not absolutely, weak, and the circulation unequal to the addi- 
tional duty imposed upon it* 

But there is one class of medicines so universally applicable 
to all cases of obesity, that I think a trial of them should never 
be omitted. The chemical affinities of alkalies for fat point 
them out as appropriate alteratives in this complaint, and expe- 
rience shows that they are suitable to the state of the digestive 
organs. The most eligible one is liq. potassae, as it may be 
administered in much larger quantities than any other. If 
given in milk and water, we may safely commence with half a 
drachm, and raise the dose to a drachm or a drachm and a half 
three times a day.f The milk covers the taste of the potash 
better than any other vehicle. It has truly the disadvantage of 
saponifying a portion of the remedy, but there is no proof that 
its efficacy is thereby endangered ; indeed soap itself has been 
found empirically useful : a physician, whose case is recorded 
by Dr. Flemyng, reduced himself, by Alicant soap alone, two 
stone in weight.:j: 

Several striking examples of the advantage of this remedy 
are cited in the more special work ; it has not however been . 
the plan of. this volume to detail cases, but rather to allude to 
the familiar experience of all ; or to base new propositions on 
the analogy of physiology. 

o See p. 349. 

f I have often given the above named doses of liquor potasssB (even to child- 
ren, in cases of scrofula) without injury, when taken in milk. The fear of alka- 
lies has probably arisen from the injury observed by Huxbam {On Feven^ p. 48) 
to follow the use of Mrs. Stevens's*' stone medicines," at one time so popular, 
and therefore often misapplied. The injury arose probably from their being 
used in debilitated cases, phosphatic urine, and the like. 

X Discourse on Corpulency, 
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Section VI. — The Oeneral Hygiene of Chronically Deranged 

Digestion. 

There are several points of common treatment which should 
be carried out in all derangements of the digestive canal when 
in a chronic state, and which therefore have not been mentioned 
under any one head, that repetition might be avoided. Thej 
liflFer very little from what is advisable in the derangements of 
tbe mucous membrane in other parts.. 

A warm dry air, and exercise sufficient to keep up the circu- 
lation and temperature of the skin, are of as much consequence 
here as where the bronchi and the mucous system are chiefly 
affected. Flannel next the body ke'Sps the capillaries of the 
cuticle open, and at the same time prevents the sudden chills 
which are so injurious in this state. Cold extremities during 
sleep should especially be avoided, and hence the putting the 
feet into hot water at night is a beneficial practice. But it 
must be remembered that ** coddling," or the unmanly avoid- 
ance of changes of temperature, is by no means a proper mode 
of sustaining the warmth of the body. Indeed, fresh air, and 
sudden and frequent exposure to a certain degree of cold, seem 
necessary to keep up the due circulation of the blood and the 
vital metamorphoses which generate animal heat. For all 
classes of dyspeptics there are few things more pernicious than 
the monotomy of temperature which is the aim (fortunately 
unattainable) of many theoretical ventilators and warmers. 

Bathing I believe to be beneficial chiefly (though, as before 
remarked, not entirely) by reason of the change of temperature 
which it entails. The open river, the open sea, with the fresh 
winds of heaven to dry you, and the sun to warm you, are the 
best. The air bath is of as much consequence as the water. 
Hence, as bathing places there are no localities equal to the in- 
dented creeks of Devonshire, where a " machine," with its well 
known frowsty atmosphere, is not required for decency or com- 
fort, as is the case in our open downs. 

All, however, have not the vigour of circulation required to 
bear the exposure, and in such cases an approach to the Turk- 
ish and Russian system is advantageous — I mean a sudden 



480 BEGIHEK. 

change of temperature in the water used. A hot bath of 99** 
or 100° may be got into, and before leaving it a stream of cold 
water thrown over the body. By this means a glow and reac- 
tion is induced which neither a hot bath nor a cold bath sepa- 
rately could have given birth to. A fair substitute for this is 
to stand with the feet in hot water in a sponge pan, and have a 
jug of cold poured down the shoulders. The beneficial result 
of even ordinary sponging, such as many persons adopt merely 
for cleanliness, is very marked. But open sea bathing is the 
culminating point of hygiene, and the patient who arrives at 
that may view his gastric symptoms as practically at an end, or 
at all events in his own power. 

I cannot say that I have seen so much good result from the 
application of the cold douche to the epigastrium as from ordi- 
nary bathing. Such a mode of proceeding was in high repute 
among the ancient Bomans, who, from their disgusting cuimne^ 
were very subject to indigestion of all kinds ; but it is to be 
observed, that their best writers place it second to swimming,* 
and my experience is similar. In fact, it is not the local effect 
on the ailing organ, so much as the general improvement of the 
circulation and nutritive functions which depend thereon, that 
is to be desired. 

Travelling is a very useful means of effecting a complete 
change of diet. It is equally valuable as an instrument of 
hygiene. Not only the change of from a bad to a good air is 
iiseful, but the constant variety of atmosphere and other condi- 
tions which travelling alone can supply, have an independent 
advantage. Even the scampering tours so much patronized by 
our countrymen, are better than none ; but infinitely more 
beneficial is a leisurely change from place to place, affording 
variety without bustle, and exercise without toil. This is the 
true luxury of travelling, even for the healthy, and for the 
invalid is a still higher appreciated arrangement. 

The choice of place must depend as much on the special 
cause of derangements of digestion as on its form. Should they 
arise principally from an overstrained mind, from too close 
attention to business, domestic cares, literary labour and the 

^ See CelnUf 1. iv. c. y., and Aurelianus, Morb, Chnm., 1. iii. c. ii, 



BSQIMBN. 481 

like, a tour may be chosen which presents the greatest possible 
change of scene, and constantly fresh pictures of life and man- 
ners ;— the picturesque quaintnesses of Flanders, the Moselle, or 
the Meuse, the architectural grandeurs of Normandy orPicardy, 
or the mediaeval savageness of Brittany, offer short trips of a 
month or six weeks of complete change. If we are sure our 
patient's mind is at ease, the bracing air of the east and south- 
east coasts of England succeeds better ; but a heavy care-laden 
soul must not be sent to eat into itself in the dulness of those 
English watering places. Where the diet is of so much import- 
ance as it is in cases where the intestines are peculiarly affected, 
it has been before remarked (page 872), that the British 
mountains afford a more eligible temporary home. The south- 
west coast of England, with its moist air and equable tempera- 
ture, is peculiarly injurious to most dyspeptics, and as such, ex- 
cept there is joined also some disorder of the chest to the derange- 
ment of the abdominal viscera, is never to be recommended. 
There are, however, several places in the neighbourhood of this 
coast which lie high, and so have a more variable and bracing 
air, to which dyspeptics who reside in that part of the country 
may resort with advantage — such, for example, as Clifton near 
Bristol, the neighbourhood of Dartmour, &c. These examples 
may serve to indicate the principle on which a selection should 
be made, and to suggest a place more convenient perhaps than 
any of those here named. 

The attractions of sporting may be added in its various de- 
grees, according to the taste of the individual, from adventurous 
fox-hunting, down to the mildest of all mild modes of destroy- 
ing life — float-fishing. Entomology and botany have oured 
many a sedentary citizen of indigestion. 

It is superfluous to multiply suggestions of this kind. The 
selection of a pursuit which will encourage change of air, place, 
and scene, must be finally left to the tastes of the patient and 
the discretion of the medical adviser. 

A few cautions require to be given about exercise. Good it 
doubtless is for everybody, but not at all times. Those who suf- 
fer from the slow digestion arising from gastric flux, must be 
careful to avoid exertion too soon after a meal. They should 
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also not sit down to eat with their body wearied out* Both 
practices aggravate their symptoms, and are eventually also 
injurious. These cautions should without fail be impressed 
upon those whom we have induced to travel for the relief of 
gastric derangement ; for if they do not adopt them, there is a 
risk of our advice being followed by as much harm as good. 

Some persons rebel against the law against active exertion 
after eating, because they say it condemns them to so much 
sluggish idleness. And they have reason on their side. Gentle 
employment of both mind and body should be engaged in. 
The Latin physicians, who really seem to have understood the 
management of the digestion better than the majority of their 
successors, showed excellent good sense on this point They 
recommended to the dyspeptic, after meals, reading out 
loud, then a stroll, and then the more severe movements of 
the upper extremities in golf, tennis, fencing, or the likcf 
Now reading has been too much overlooked of late as a bodily 
exercise, and the benefit has been doubted, because of the awk- 
ward manner in which it is done. Look at a Greek or Roman 
representation of a man speaking or reading — he is standing 
up, or sitting back with the chest thrown well forward and di- 
lated, the nostrils open, and the shoulders flatter and more 
erect than when walking. The artist's model evidently has the 
lungs filled with air, and the diaphragm at rest, so that full 
play is given to the elastib cartilages of the ribs. The man is 
rolling out his words really clari^ as Celsus has it, comfortably 
to himself, and agreeably to his hearers. Observe, as a con- 
trast, many a modern reader or orator — his constrained attitude 
recals rather the architectural angularities of Gothic art ; ex- 
pressing perhaps the earnestness and self-denial which that 
style may be held to indicate, but certainly not wholesome ease. 
The head is bent forward, a stiff neckcloth compresses the 
windpipe, the lungs are emptied, and the words are squeezed 
out by an effort of the diaphragm and abdominal muscles 
which makes the listener fancy he can almost hear them creak 
with the strain. They are used at an enormous mechanical dis- 
advantage, and the nervous energy of the whole trunk foolishly 

<» See pp. 97, 304 t Cfeinw, 1. I c. viii. 
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exhausted. Hence, reading and preaching, instead of being a 
relief to gastrio derangement, are now-a-days often found actu- 
ally to produce it ; the clergyman's sore-throat and dyspepsia 
have often been traced to their professional work ; and that 
which might have been a cure has become an aggravation. 
There was, some years ago, a quack in the Isle of Wight, who 
used to treat clergymen very successfully, under a promise of 
secrecy. His method was simply to teach them to keep the 
chest inflated by breathing in only through the nose, and to 
allow it to empty itself by the elasticity of the cartilages as the 
patient spoke. This plan entails the habit of straightening the 
windpipe, sitting or standing upright, and throwing the should- 
back, in fact, of assuming the attitude which I have described 
as a model for the reader, and is for that reason found practi- 
cally beneficial. 

If patients can sing, they possess a part of the materia medica 
very valuable to their digestion. They will seldom require the 
hints above given, for most leading masters have found the 
necessity for teaching their pupils a rational attitude, and the 
ordinary time for exercising their art is the hour after the meal 
that most requires attention. It is striking how rarely power- 
ful singers suffer from gastric derangement. 

SKcno:^ VII. — The use of Insoluble Matters in tlie Food. 

Insoluble matters — such as the cellular tissue of vegetables 
and fruits, the husks of grain, the bones and skin of animals to 
a certain extent — are sometimes spoken of as if they were en- 
tirely useless to the animal economy, and therefore could only 
injure the alimentary canal by being taken into it. They are 
spoken of as likely to ** irritate" the bowels, and are therefore 
excluded from the dietary of invalids. 

I do not think these ideas are in accordance with either physio- 
logical or practical observation, and appear grounded solely on 
theory. 

In &ct, the foreign matters really found to irritate the bowels 
or cause diarrhoea are not insoluble ; it is the decaying and fer- 
menting sugar, gluten, and starch of plants which give rise to 
the disorder, and not the cellulose, which is passed by the 

OQ 
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bowels in an unaltered state ; while unoxidizable masses, such 
as gold and silver coins, stones, knife-handles, &c., are never 
hurried in their transit through the alimentary canal, and never 
do any but purely mechanical injury.* 

One great use of insoluble substances is to give a bulk and 
consistence to the faeces, which when they consist of the mere 
dSbris of the tissues, they often fail to possess, especially in per- 
sons not in perfect health. The contracting muscles of the ali- 
mentary canal, particularly those of the colon, have something 
resisting to press upon, and are thus better able to exert their 
full strength, and to empty the canal they surround. It is for 
this reason that the bran in brown bread is so often beneficial to 
those liable to constipation, and not because it "irritates" the 
bowels into healthy action, which is a result that never happens. 
Green vegetables, such as spinach and cabbage, will often, fix)m 
their large proportion of cellulose, have the same advantage 
over potatoes for persons with debilitated large intestines. 

Another use is the mechanical separation and dilution of the 
food ; so that instead of being presented to the absorbents as a 
solid mass, over the external surface of which alone they can 
exert influence, it may be offered in small quantities at a time. 
It is obvious too that the digestive juices can penetrate such a 
mass more gradually and effectually than where the whole con- 
sists of digestible materials. 

It is possible also that some insoluble carbonaceous matters 
may be of use, by soaking up the superfluous water from the 
bowels and absorbing noxious gases. 

Now all these duties require performance more in invalids 
than they do in the healthy, and I therefore think it a false 
principle which would exclude insoluble matters from their 
dietary. The contrary plan will practically be found to succeed 
best, and, as shown above, is really justifiable on physiological 
grounds. 

o In cases where coins are swallowed for felonious purposes, the officers of 
justice know well that it is false haste to give purgatives. Those experienced in 
such transactions let matters quite alone, and in good time the foreign substan- 
ces are steadily carried downwards by the solid faeces, which when liquid fail to 
move them. 



Besides the main design of drawing attention to the important 
function which is the special subject of this volume, the author 
has had in view the exhibition of an example of that mode 
of treating pathology and practice which may justly be called 
Rational Medicine — that is, the deduction of our rhles for 
the management of disease from the scientific observation of 
health. In this lies the chief hope of continuing the recent ad- 
vance of our art. The suggestions of physiology must indeed 
be confirmed and corrected by experience, and the mind must 
be kept liberally open to the teachings of that daily mistress 5 
but the positions of the two 'must not be reversed; nor must 
either be put out of sight, as is done by those who would base 
treatment on empirical discovery alone. One is a bridle and 
the other is a spur, and to use one without the other is as 
dangerous as mere routine or a universal panacea ; but united 
and in their proper places, they conduct, I believe to correct 
principles, and I know to successful practice. 
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